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Systemic inflammatory regulators and heart
failure

A bidirectional 2-sample Mendelian randomization study
Guoli Lin, MMa*@, Caizhi Dai, MM#

Abstract

The causal relationship between systemic inflammation and heart failure (HF) remains controversial, with unresolved questios
about whether inflammatory dysregulation is a driver or consequence of HF pathogenesis. To evaluate bidirectional causal
associations between systemic inflammatory regulators and HF using Mendelian randomization (MR). The genetic association
with HF came from the largest and most recent genome-wide association study (cases and proxy cases: 47,309; Control:
9,30,014), as well as inflammatory regulators from the nearest cytokine genome-wide association study. Estimates were obtained
by inverse variance weighting using the sensitivity analysis of MR-Egger, weighted median and MR-PRESSO. Three of the 41
systemic inflammatory regulators were associated with the risk of HF, macrophage inflammatory protein-1f3 and regulated on
activation, normal T cell expressed and secreted were positively associated with HF, and Macrophage migration inhibitory factor
was negatively associated with HF. In contrast, HF was not associated with 41 systemic inflammatory regulators, and the results of
the validation analysis were consistent. This MR study identifies macrophage inflammatory protein-1f and regulated on activation,
normal T cell expressed and secreted as causal risk factors and migration inhibitory factor as a protective factor for HF, implicating
these regulators as upstream therapeutic targets. Reverse analyses found no evidence of HF-induced inflammatory changes,
supporting the unidirectional causality model.

Abbreviations: GWAS = genome-wide association study, HF = heart failure, IVW = inverse variance weighting, MIF =
macrophage migration inhibitory factor, MIP-1f = macrophage inflammatory protein-1f, MR = Mendelian randomization, RANTES
= regulated on activation, normal T cell expressed and secreted, SNPs = single nucleotide polymorphisms, TNF-a = tumor

necrosis factor alpha.
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1. Introduction

Heart failure (HF) is a series of serious symptoms and signs
caused by abnormalities in the structure or function of the
heart, and is the end stage of various heart diseases, and its
incidence is high worldwide, about 1% to 14% in Europe and
the United States.!'l In China, the incidence rate of residents
over 35 years old is 1.3%, an increase of 44% from 2000.
The results of a 1990 study showed that malignant patients
with chronic HF had elevated circulating levels of tumor necro-
sis factor compared with healthy individuals, and that this
elevation was associated with marked activation of the renin-
angiotensin system in patients with end-stage heart disease. This
article provided the earliest evidence that patients with chronic
HF have a sustained inflammatory response.’ Regardless of the
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underlying etiology, HF was associated with local and systemic
activation of inflammatory signaling cascades.'*! Essentially,
HF progression was attributed to sustained pro-inflammatory
cytokine signaling.’! Elevated biomarkers of inflammation are
a hallmark feature of chronic HF, but whether inflammation is
the cause of disease progression is unclear. Measurements of
biomarkers in patients with HF and animal studies had shown
that many pro-inflammatory cytokines were elevated during
HF progression, supporting the hypothesis that inflammation
may contribute to HE!®” However, our understanding of how
multiple individual risk factors contribute to the inflamma-
tory environment is still lacking. Although relevant studies had
emphasized the important role of innate and adaptive immune
system activation in HF and the potential therapeutic utility
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of targeting inflammatory processes under these conditions.!®!
However, attempted to translate these findings into phase III
clinical trials had yielded disappointing results. Antitumor
necrosis factor alpha (TNF-a) therapy for HF was not shown
to improve HF and was even harmful.l!%!!! Failure to improve
peak aerobic exercise capacity in failing HF patients treated
with anakinra.!'?! The first and most obvious question raised
by the neutral and/or negative clinical trials mentioned above
is whether inflammation is associated with HF, or whether it
is the cause of the disease.!! These observational studies may
suffer from unmeasured confounding, which makes it difficult
to distinguish between cause and symptom, so they may not
reflect true causal effects. In this context, Mendelian random-
ization (MR) can serve as a useful design to evaluate the role
of systemic inflammatory factors in HE. MR as an instrumental
variable analysis using genetic variation gives unmixed esti-
mates because genetic variation is randomly assigned prior to
onset. Therefore, it may provide stronger evidence about causal
effects. To assess whether systemic inflammatory factors are
associated with HF and to evaluate the direction of association,
we conducted a bidirectional MR study using a genome-wide
association study of systemic inflammatory modulators and HF
disease.

2. Methods

This study was a bidirectional MR study using genetic
tools (single nucleotide polymorphisms [SNPs]) to predict
the relationship between systemic inflammatory modula-
tors and HF from the latest genome-wide association study
(GWAS). We used a bidirectional design to assess the asso-
ciation between systemic inflammatory modulators and HF
and to test whether HF contributes to systemic inflammatory
modulators. MR is based on 3 assumptions: the hypothesis
of association: SNPs are strongly correlated with exposure
factors. The assumption of independence: SNPs are indepen-
dent of confounders. The exclusivity assumption: SNPs can
only contribute to outcome through exposure factors.!'3! The
first step was to select appropriate genetic variants from pub-
licly available GWAS databases. SNPs were selected from the
GWAS database as Instrumental variables for exposure and
outcome. Genetic prediction of cytokines and other systemic
inflammatory modulators and genetic associations with sys-
temic inflammatory modulators GWAS Cardiovascular Risk
in Young Finns study from 8293 Finns, which included 41
cytokines and growth factors."¥ Genetic predictors of HF
and genetic associations with HF were obtained from the
recent GWAS of HF, which included data on 47,309 HF cases
and 9,30,014 control cases, and participants from 26 cohorts
(with a total of 29 different datasets) of European ancestry
were included in the analysis.!"*!

We used all instrumental variables that strongly and
independently predicted genome-wide meaningful expo-
sure(R? < 0.001; P < 5 x 10-%).1'Y To eliminate linkage disequi-
librium, we set the threshold to R*<0.001, kb = 5000, and
remove SNPS with R?> 0.001 and SNPS within 5000kb that
are most significant. Since only 11 systemic inflammatory regu-
lators had 3 or more independent SNPs of genome-wide signifi-
cance, a higher threshold (P < 5 x 10-¢) was also used to obtain
SNPs predictive of systemic inflammatory regulators. With the
above steps, we obtained 41 inflammatory factors. Due to the
lower threshold of significance, instrumental variables with
F-statistics <10 are considered weak instrumental variables and
will be excluded from our study. Exposures with less than 3
independent SNPs were excluded.

In this study, we used inverse variance weighting (IVW)
methods to estimate the causal effect of exposure on outcomes.
We also applied several complementary methods, including
the weighted median method and MR-Egger regression, to
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estimate causality under different conditions. The intercept of
the MR-Egger regression model reveals the existence or absence
of horizontal pleiotropy (P <.05 is considered significant).
Sensitivity analysis was performed to ensure the stability of the
results. The Cochran Q test was used to assess heterogeneity

The sample size for each cytokine analyzed in this study acquired from the
GWAS.

Cytokines Abbreviation Sample size  Number
Cutaneous T cell attracting (CCL27) CTACK 3631 GCST004420
Beta nerve growth factor BNGF 3531 GCST004421
Vascular endothelial growth factor VEGF 7118 GCST004422
Macrophage migration inhibitory factor MIF 3494 GCST004423
(glycosylation-inhibiting factor)
TNF-related apoptosis-inducing ligand TRAIL 8186 GCST004424
Tumor necrosis factor beta TNF-B 1559 GCST004425
Tumor necrosis factor alpha TNF-a. 3454 GCST004426
Stromal cell-derived factor-1 alpha SDF-1a 5998 GCST004427
(CXcL12)
Stem cell growth factor beta SCGFP 3682 GCST004428
Stem cell factor SCF 8290 GCST004429
Interleukin-16 IL-16 3483 GCST004430
Regulated on activation, normal T cell RANTES 3421 GCST004431
expressed and secreted (CCL5)
Platelet-derived growth factor BB PDGF-BB 8293 GCST004432

Macrophage inflammatory protein-1f3 MIP-1p 8243 GCST004433
(CCL4)
Macrophage inflammatory protein-1a MIP-1a 3522 GCST004434
(CCL3)
Monokine induced by interferon- MIG 3685 GCST004435
gamma (CXCL9)
Macrophage colony-stimulating factor MCSF 840 GCST004436
Monocyte-specific chemokine 3 (CCL7) MCP-3 843 GCST004437
Monocyte chemotactic protein-1 (CCL2) ~ MCP-1 8293 GCST004438
Interleukin-12p70 IL-12p70 8270 GCST004439
Interferon gamma-induced protein 10 IP-10 3685 GCST004440
(CXcL10)
Interleukin-18 IL-18 3636 GCST004441
Interleukin-17 IL-17 7760 GCST004442
Interleukin-13 IL-13 3557 GCST004443
Interleukin-10 IL-10 7681 GCST004444
Interleukin-8 (CXCL8) IL-8 3526 GCST004445
Interleukin-6 IL-6 8189 GCST004446
Interleukin-1 receptor antagonist ILTra 3638 GCST004447
Interleukin-1-beta IL-18 3309 GCST004448
Hepatocyte growth factor HGF 8292 GCST004449
Interleukin-9 IL-9 3634 GCST004450
Interleukin-7 IL-7 3409 GCST004451
Interleukin-5 IL-5 3364 GCST004452
Interleukin-4 IL-4 8124 GCST004453
Interleukin-2 receptor, alpha subunit IL2ro 3677 GCST004454
Interleukin-2 IL-2 3475 GCST004455
Interferon-gamma IFN-y 7701 GCST004456
Growth-regulated oncogene-a. (CXCL1) GROa 3505 GCST004457
Granulocyte colony-stimulating factor GCSF 7904 GCST004458
Basic fibroblast growth factor bFGF 7565 GCST004459
Eotaxin (CCL11) Eotaxin 8153 GCST004460

CTACK = cutaneous T cell attracting chemokine, GCSF = granulocyte colony-stimulating factor,
GROa = growth-regulated oncogene-a., GWAS = genome-wide association study, IFN-y =
interferon gamma, IL = interleukin, IP-10 = interferon-gamma-induced protein 10, MCP-1 =
monocyte chemotactic protein-1, MCP-3 = monocyte-specific chemokine 3, MCSF = macrophage
colony-stimulating factor, MIF = macrophage migration inhibitory factor, MIG = monokine induced
by interferon gamma, MIP-1o. = macrophage inflammatory protein-1a., MIP-1f3 = macrophage
inflammatory protein-1{3, MR = Mendelian randomization, PDGF-BB = platelet-derived growth
factor BB, RANTES = regulated on activation, normal T cell expressed and secreted, SCF = stem
cell factor, SCGFf3 = stem cell growth factor beta, SDF-1o. = stromal cell-derived factor-1 alpha,
SNPs = single nucleotide polymorphisms, TNF-o. = tumor necrosis factor alpha, TNF-f3 = tumor
necrosis factor beta, TRAIL = tumor necrosis factor-related apoptosis-inducing ligand, VEGF =
vascular endothelial growth factor, BNGF = beta nerve growth factor.
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among SNPS. When heterogeneity existed (P value < .05), it was
necessary to exclude certain SNPs with smaller P-values or to
directly use a random effects model to assess the MR effect.
Finally, we performed a “leave-one-out” analysis to test the sta-
bility of the results. All analyses were performed using R ver-
sion 4.3.2 and using the R software packages “TwosampleMR”,
“MR and “Mr-PRESSO.”!"7-1 We use publicly available aggre-
gate data, so we don’t need ethical approval.

3. Results

In the heterogeneity test, the P-values of Cochran’s Q statistic
were all >.05, indicating that there was no heterogeneity among
the SNPs. Therefore, the fixed-effects IVW model was used as
the main analytical method in the MR analysis. Table 1 sum-
marizes the cytokine details based on genome-wide association
study (GWAS) summary level data.

www.md-journal.com

3.1. Genetically predicted impact of systemic inflammatory
regulators on heart failure risk

Of the 41 available systemic inflammatory regulators, 9 had 3
or more independent genome-wide significant SNPs, whereas all
41 had 3 or more SNPs when higher cutoff values were used
(P <5 x10°°). All of these SNP were included in the analyses,
see Tables 2 and 3.

Figure 1 shows that 1 MIP-18 of 11 systemic inflamma-
tory regulators was predicted by genome-wide significant
SNPs. Genetically predicted high MIP-1f was associated
with an elevated risk of HF (P <.05), and a 1-SD increase
in genetically predicted MIP-1f resulted in a higher risk of
2.8% ([95% confidence intervals (CI): 0.1%, 5.4%]; P < .05)
HF. In addition, there was no evidence that the other 10
inflammatory modifiers were associated with HF (Table 4).
High genetically predicted MIP-1$ was associated with an
increased risk of HF (P <.05), with an increase of 1-SD in

Details of systemic inflammatory regulators predicting SNPs with HF (with genome-wide significant SNPs).

Systemic inflammatory regulators

Heart failure

SNP Effect allele Other allele Pvalue Beta Standard error Log(OR) Standard error
VEGF
rs13209117 A G 5.28E-11 0.1302 0.0201 0.0138 0.0093
rs6921438 A G 2.09E-171 -0.49 0.0175 4.00E-04 0.0079
rs9472183 G A 5.19E-14 0.1282 0.017 7.00E-04 0.008
TRAIL
rs193112415 C T 2.15E-62 1.0421 0.0623 0.0126 0.0299
rs57396456 C T 1.25E-27 0.5626 0.0518 —0.0419 0.0247
rs62093514 T C 6.86E-82 1.0618 0.0552 0.0222 0.0254
rs74778900 T C 2.59E-28 0.5906 0.0532 -0.0195 0.034
rs79287178 A G 9.12E-25 -0.4317 0.0421 0.0218 0.0243
SCGFB
rs116924815 T C 1.74E-16 0.6079 0.0738 0.0474 0.0266
rs117716477 A C 1.34E-23 0.8384 0.0841 —0.0436 0.0448
rs17876031 G A 2.25E-09 0.1514 0.0255 0.0046 0.0085
rs4656185 A G 1.16E-15 0.205 0.0256 —-0.0029 0.0083
IL-16
rs1801020 G A 4.53E-10 -0.1733 0.0272 0.0039 0.0093
rs4253283 C T 1.75E-08 —0.146 0.0262 0.0026 0.0083
rs4778636 A G 1.11E=30 -0.7272 0.0633 0.0038 0.0142
PDGF-BB
rs13412535 A G 2.46E-55 0.3352 0.0214 —-0.0039 0.0101
rs2324229 C T 3.48E-08 -0.0894 0.0161 -0.0113 0.0081
rs4965869 T C 5.66E-24 0.184 0.0181 —0.0035 0.009
rs55680718 T C 1.86E-08 -0.1383 0.0246 0.0027 0.0173
MIP-13
rs113010081 C T 3.85E-140 0.5954 0.0236 0.0222 0.0123
rs113877493 T C 1.62E-173 -0.6124 0.0218 —-0.0092 0.0149
rs117453826 G A 5.07E-22 0.5774 0.0593 0.0265 0.0306
rs141102180 T G 1.08E-16 0.3225 0.0393 9.00E-04 0.0304
rs17641689 G A 1.28E-16 0.2448 0.0293 -0.0017 0.0153
rs2079664 G A 1.51E-08 —0.0995 0.0176 -0.0112 0.0085
MCP-1
rs12075 A G 1.44E-44 0.2185 0.0155 —5.00E-04 0.0079
rs12493471 C T 6.81E-13 -0.1163 0.0162 7.00E-04 0.0082
1$2228467 C T 9.19E-20 0.2637 0.0291 -0.0132 0.0162
IL-18
rs17229943 C A 1.62E-11 0.312 0.0463 —9.00E-04 0.0195
rs385076 C T 1.66E-22 0.2432 0.0248 —-0.0038 0.0083
rs71478720 T C 3.71E-22 —0.2669 0.0276 —-0.0103 0.0089
Eotaxin
rs112347425 T C 8.65E-09 0.158 0.0277 —1.00E-04 0.0134
rs12075 A G 1.33E-26 0.1671 0.0156 -5.00E-04 0.0079
rs2024050 G A 1.10E-08 -0.1728 0.0303 —-0.0155 0.0132
rs2228467 C T 2.27E-46 0.4163 0.0292 —-0.0132 0.0162

Beta for systemic inflammatory regulators represent change in standard deviation per 1 copy of effect allele log(OR) for HF represent log(OR) change in HF risk per 1 copy of effect allele.
IL = interleukin, log(OR) = log odds ratio, MCP-1 = monocyte chemotactic protein-1, MIP-1 = macrophage inflammatory protein-1p, PDGF-BB = platelet-derived growth factor BB, SCGFp = stem cell
growth factor, TRAIL = tumor necrosis factor-related apoptosis-inducing ligand, VEGF = vascular endothelial growth factor.
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Details of systemic inflammatory regulators predicting SNPs with HF (with SNPs reaching P < 5 x 10-6).

Systemic inflammatory regulators Heart failure
SNP Effect allele  Other allele Pvalue Beta Standard error log(OR) Standard error Pvalue
CTACK
rs116303454 A G 3.27E-06 0.383 0.0816 -0.0171 0.0299 5667
rs145902143 G A 1.03E-06 0.2838 0.0581 0.0349 0.0194 .0725805
rs2070074 G A 1.78E-32 —-0.4467 0.0374 -0.02 0.0135 1383
rs2731674 G T 5.63E-07 0.1333 0.0267 0.0059 0.0092 .5201
rs3766110 C A 3.85E-06 0.1287 0.0278 —0.0051 0.0092 5755
rsb5764737 C T 4.62E-08 —-0.5313 0.0972 -0.0073 0.0219 7396
rs57338032 G A 6.23E-07 —0.1583 0.0317 —-0.0128 0.0107 .2304
rs7333764 T C 2.85E-06 0.2773 0.0593 -0.0077 0.0261 767201
rs76395525 A G 9.55E-07 0.5277 0.1083 0.0068 0.037 .8548
BNGF
rs28637706 T G 1.42E-09 -0.1589 0.0263 0.0184 0.0084 0275499
rs67476890 T C 3.13E-06 0.1769 0.0379 —0.0081 0.0122 5108
rs71641308 T C 2.30E-06 0.2043 0.0432 0.0211 0.0155 1744
rs72780728 A G 2.99E-06 0.1883 0.0403 -0.021 0.0136 123
rs73472576 C T 2.69E-06 0.1181 0.0252 0.0024 0.0083 7734
rs74966328 A G 2.13E-06 -0.293 0.0618 0.0538 0.0334 1071
rs7970581 G T 9.27E-07 -0.138 0.0282 -0.0121 0.0091 .1858
rs9436119 A G 3.91E-06 -0.1121 0.0246 0.0094 0.0081 .2467
VEGF
rs10153304 A G 1.94E-06 0.1547 0.0325 0.0043 0.0128 .735099
rs10934631 C T 2.47E-06 0.1151 0.0245 0.0045 0.0102 .6629
rs10967186 C T 1.23E-07 —-0.0898 0.017 -0.0088 0.0091 .3366
rs13209117 A G 5.28E-11 0.1302 0.0201 0.0138 0.0093 1362
rs143479231 A G 1.90E-07 —-0.2598 0.0491 0.0279 0.0271 3042
rs4082730 A G 2.64E-06 0.2522 0.0534 -0.0166 0.0239 4862
rs6921438 A G 2.09E-171 -0.49 0.0175 4.00E-04 0.0079 957
rs73418461 A G 1.67E-06 -0.2492 0.0521 0.0158 0.0174 .364
rs8045833 A G 2.83E-07 0.108 0.0211 0.0113 0.0093 2232
rs9472183 G A 5.19E-14 0.1282 0.017 7.00E-04 0.008 .9283
MIF
rs118055855 C T 4.13E-06 —0.6907 0.15 0.0909 0.0409 .0263003
rs12594190 G A 3.70E-07 —0.1355 0.0267 0.0128 0.0098 1892
rs13142904 T C 2.56E-07 -0.223 0.0425 0.0166 0.0163 .3084
rs78098071 C T 1.78E-07 0.4867 0.0918 -0.0187 0.0347 .590799
TRAIL
511618126 G A 1.46E-06 —-0.8908 0.1914 0.0431 0.0438 .3252
rs11657269 G A 4.78E-06 -0.1188 0.026 0.0029 0.0109 791799
rs11699445 G T 3.27E-06 —-0.0746 0.0161 -0.0114 0.0081 1594
rs13185784 A G 3.90E-06 0.0846 0.0183 0.0051 0.0089 565501
rs13278062 T G 3.57E-07 0.0801 0.0157 1.00E-04 0.0079 .9864
rs146783010 G A 4.83E-06 0.6016 0.135 -0.0518 0.0373 1649
rs148051545 T C 3.86E-06 —0.3921 0.0848 0.0098 0.0274 7204
rs193112415 C T 2.15E-62 1.0421 0.0623 0.0126 0.0299 6726
rs57396456 C T 1.25E-27 0.5626 0.0518 -0.0419 0.0247 .0898607
rs62093514 T C 6.86E-82 1.0618 0.0552 0.0222 0.0254 .3807
rs73039026 C A 2.02E-06 0.2999 0.0635 0.0771 0.0438 .0779902
1s747324 C T 1.61E-06 0.0855 0.0178 —-0.0145 0.0086 .0907591
rs74778900 T C 2.59E-28 0.5906 0.0532 —-0.0195 0.034 .564901
rs75928541 A G 4.24E-06 0.275 0.0593 0.0092 0.0293 7519
1579287178 A G 9.12E-25 -0.4317 0.0421 0.0218 0.0243 .3705
TNF-B
rs10925040 T C 2.67E-06 0.1755 0.0373 0.0042 0.0082 .6062
rs753274 T C 2.77E-06 —0.1736 0.0371 —-0.003 0.008 .7061
rs7629875 G A 1.37E-06 —0.3766 0.0774 -0.0044 0.0186 .8152
rs78296352 T G 4.76E-21 1.2215 0.1366 0.0223 0.023 3325
TNF-o
rs10834997 A G 1.33E-06 -0.1247 0.0258 0.0014 0.0084 8705
rs111332265 G A 6.63E-07 0.3766 0.0754 —-0.0193 0.0175 2699
rs79105320 A G 3.59E-06 0.5605 0.1179 -0.008 0.0315 .8002
rs8121916 A C 2.72E-06 0.1306 0.0278 0.0165 0.0091 .0693107
SDF-1at
rs10474392 G A 1.24E-06 —-0.0962 0.0178 -0.0017 0.013 .8954
rs12407262 A G 3.99E-06 0.1179 0.0266 0.0044 0.0115 7027
rs13400104 G A 4.53E-06 0.0647 0.0189 -0.0107 0.0108 .3251
rs139840550 A G 3.79E-06 0.1834 0.0549 0.0345 0.0246 1618
rs149893336 G A 4.52E-06 0.5034 0.1081 0.0296 0.0431 4933

(Continued)
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(Continued)

Systemic inflammatory regulators Heart failure

SNP Effect allele  Other allele Pvalue Beta Standard error log(OR) Standard error Pvalue
rs4581824 G T 3.05E-06 0.0701 0.0173 9.00E-04 0.0085 9121
rs482700 A G 1.57E-06 —-0.0893 0.0203 -0.002 0.0089 8234
rs67689854 A C 3.07E-06 -0.0681 0.0195 2.00E-04 0.0122 9883
rs9267091 A G 3.63E-06 0.0781 0.0203 0.0137 0.0103 1846

SCGFB
rs112346514 T C 2.37E-06 —-0.3314 0.0711 0.029 0.0248 2415
rs116924815 T C 1.74E-16 0.6079 0.0738 0.0474 0.0266 0749497
rs117716477 A C 1.34E-23 0.8384 0.0841 —0.0436 0.0448 .3303
rs12480722 C T 4.72E-06 -0.1624 0.0355 -0.0175 0.0124 1587
rs139413256 A G 7.04E-07 -0.5377 0.1084 -0.0127 0.0246 .6055
rs143829871 C T 1.90E-06 0.1902 0.04 —3.00E-04 0.0158 .9845
rs151194174 A G 1.13E-06 0.4635 0.0942 —-0.0069 0.0282 .8066
rs17876031 G A 2.25E-09 0.1514 0.0255 0.0046 0.0085 .5868
rs264162 G A 2.68E-06 -0.1097 0.0234 0.0048 0.008 5437
rs4656185 A G 1.16E-15 0.205 0.0256 —-0.0029 0.0083 1272
rs4737732 G A 4.68E-06 0.1147 0.0252 -0.0022 0.0093 8117
rs7762066 C T 3.50E-06 —-0.1389 0.0299 —-0.002 0.009 .8206
rs78217154 C T 3.77E-06 -0.3997 0.0864 0.0712 0.0302 .0183101

SCF
rs113127926 A C 2.27E-06 0.1982 0.042 0.011 0.0163 4977
rs13412535 A G 6.04E-07 -0.1067 0.0213 -0.0039 0.0101 .696299
rs1557570 T G 2.74E-12 0.1186 0.017 —-0.0027 0.0084 7457
rs1568119 T C 1.24E-07 —0.5906 0.1129 0.0495 0.055 .3677
rs1942355 T C 4.70E-06 -0.0716 0.0157 0.0069 0.008 .3907
rs4841899 C T 1.78E-08 0.1004 0.0178 —0.006 0.0083 4713
rs78666213 G T 2.59E-06 0.2744 0.0576 0.0452 0.0246 .0657007
rs80271436 A G 9.95E-07 —-0.237 0.0485 0.0403 0.0194 .0382296

IL-16
rs117217798 T C 4.15E-06 -0.2036 0.0444 -0.0013 0.0158 933
rs117916513 A G 3.79E-07 —-0.502 0.0986 —0.0248 0.0341 4677
rs1255143 T C 7.10E-08 0.1306 0.0242 0.0056 0.0079 4794
rs12765671 A G 4.84E-06 -0.6023 0.1318 0.0118 0.0261 .6509
rs144691581 A G 4.20E-07 0.4882 0.0967 -0.022 0.0467 637101
rs1801020 G A 4.53E-10 -0.1733 0.0272 0.0039 0.0093 6716
rs4253283 C T 1.75E-08 -0.146 0.0262 0.0026 0.0083 759299
rs4513633 A C 7.44E-07 —0.2239 0.0453 —0.0085 0.0114 4537
rs4778636 A G 1.11E-30 -0.7272 0.0633 0.0038 0.0142 .7901
rs9706053 T C 7.01E-07 0.4582 0.0932 0.0341 0.0465 463

RANTES
rs112072646 A G 6.48E-07 0.4286 0.0862 0.0449 0.0249 .0704904
rs147509526 T C 6.93E-07 —0.358 0.0717 —-0.0103 0.0306 .736701
rs4940620 G A 3.54E-06 0.2494 0.054 -0.0141 0.0168 .3994
rs62438851 G A 2.33E-06 0.1957 0.0414 0.0204 0.012 .09018
rs7000423 T C 1.82E-07 -0.1318 0.0253 —-0.0131 0.0083 1142
rs72793342 A G 1.48E-06 -0.1487 0.0308 —-0.021 0.0117 0719399
rs74472919 T C 3.97E-08 0.3313 0.0605 —0.001 0.0227 .9661
rs75613039 T C 4.81E-06 0.37 0.081 -0.0134 0.025 5932
rsg818452 T C 2.36E-06 0.2381 0.0505 0.0115 0.0141 4124

PDGF-BB
rs116445074 T G 3.11E-07 0.2931 0.0587 0.07 0.0302 .0206001
rs11766649 G A 3.53E-06 —-0.0908 0.0196 —0.0065 0.0092 4806
rs11916118 G A 4,93E-06 -0.0889 0.0194 0.0281 0.0124 .0235798
rs12289510 G A 7.69E-07 0.078 0.0158 —0.0092 0.0079 2452
rs13412535 A G 2.46E-55 0.3352 0.0214 -0.0039 0.0101 .696299
1s2324229 C T 3.48E-08 —0.0894 0.0161 -0.0113 0.0081 1645
rs35859699 A G 2.07E-06 —0.3952 0.0842 —0.0309 0.0301 .3049
rs4965869 T C 5.66E-24 0.184 0.0181 -0.0035 0.009 .692901
r$55680718 T C 1.86E-08 —0.1383 0.0246 0.0027 0.0173 875
rs72777070 G T 8.98E-08 0.1069 0.02 -0.0014 0.0102 .8946
rs73162807 A C 1.74E-06 —-0.2391 0.0499 0.0141 0.0282 6163
r$9936075 G A 1.76E-06 0.0782 0.0164 —-0.0075 0.0084 .3689
rs9941733 G A 3.31E-07 —-0.1161 0.0228 0.0072 0.0116 .533801

MIP-13
rs11130043 A G 3.22E-06 —-0.0731 0.0157 —-0.0032 0.008 685199
rs113010081 C T 3.85E-140 0.5954 0.0236 0.0222 0.0123 .0718505
rs113877493 T C 1.62E-173  -0.6124 0.0218 —0.0092 0.0149 5372
rs117453826 G A 5.07E-22 0.5774 0.0593 0.0265 0.0306 .3861
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rs141102180 T G 1.08E-16 0.3225 0.0393 9.00E-04 0.0304 9769
rs17138331 G A 2.26E-06 0.1391 0.0295 0.01 0.0126 4268
rs17641689 G A 1.28E-16 0.2448 0.0293 -0.0017 0.0153 9141
rs2079664 G A 1.51E-08 -0.0995 0.0176 -0.0112 0.0085 .1866
rs281749 C T 3.17E-06 -0.0799 0.0171 0.0026 0.0084 753401
rs34437725 C T 7.67E-08 0.2633 0.0483 0.0221 0.0256 .3888
rs72791296 T C 3.78E-07 0.2369 0.0466 -0.0124 0.02 5357
rs72799710 T C 3.21E-06 -0.1014 0.0218 0.0157 0.0102 123
rs74810984 C T 1.96E-06 -0.2206 0.0474 0.0097 0.0299 7466
rs76582507 A G 3.26E-06 0.3175 0.0677 0.0314 0.0348 .368
rs76583883 T G 4.99E-06 —-0.2317 0.0511 0.0088 0.0203 .6652
rs76776296 G A 5.55E-07 -0.2997 0.0598 -0.0422 0.0232 .0687607

MIP-1at
rs10835056 G T 2.60E-06 -0.1194 0.0254 —-0.0071 0.0089 4206
rs12690897 A G 2.11E-06 0.1248 0.0262 0.004 0.0088 6484
rs184154340 A G 1.86E-06 0.331 0.0693 -0.0158 0.0287 5829
rs34771762 G A 2.13E-06 -0.249 0.0523 -0.0144 0.0161 .3688
rs57786342 A G 4,05E-06 0.1314 0.0285 -0.0027 0.0097 7822
rs60198979 A G 2.61E-06 -0.2146 0.0458 0.0021 0.0139 .883
rs6900267 A C 2.89E-06 -0.2429 0.0519 0.0078 0.0193 687
rs7232268 G A 2.55E-06 —-0.2821 0.0599 0.0096 0.0198 6262

MIG
rs111607343 A G 2.83E-06 -0.521 0.1119 -0.022 0.0235 .3501
rs11177248 A G 4.45E-06 0.3073 0.067 -0.0258 0.0167 1228
rs112337562 G T 2.98E-06 0.37 0.0796 0.0026 0.0356 .9408
rs112861654 G A 1.81E-07 0.2765 0.0529 -0.0194 0.0219 3771
rs117831247 T C 2.16E-06 -0.8334 0.1754 -0.0069 0.0441 .876
rs139010077 T C 3.55E-06 0.4322 0.095 0.0537 0.039 1692
rs1796086 C T 2.23E-07 0.2096 0.0403 -0.0069 0.0137 612901
rs41272086 A G 7.43E-08 -0.2226 0.0415 —-0.0262 0.0131 .0455596
rs55876513 G T 8.23E-11 -0.166 0.0255 0.025 0.0131 .0568604
rs5752128 C T 4.34E-06 0.1685 0.0369 0.0148 0.0131 .2563
rs62562991 A G 8.40E-07 0.6236 0.126 -0.0134 0.0276 628001
rs6679677 A C 8.86E-07 0.162 0.0329 0.0267 0.0125 .0324302
rs77086208 T C 3.83E-06 0.3226 0.0698 -0.0268 0.0373 4732
rs816960 T C 5.01E-07 -0.1224 0.0244 -0.0152 0.0091 .0970689

MCSF
1s116274860 G T 2.74E-06 -0.819 01741 0.0495 0.0374 1858
rs117867915 C T 1.61E-06 -0.5272 0.1098 0.0477 0.0392 2235
rs12962919 T C 4.65E-06 0.3052 0.0662 -0.0171 0.0137 2109
rs145778765 T C 2.20E-06 -0.7993 0.1689 0.0181 0.0333 5874
rs56367447 T C 1.72E-08 —-0.4967 0.0883 0.0081 0.0217 7093
rs62294910 A G 6.82E-07 0.3431 0.0691 —-0.0276 0.0178 1204
rs78296352 T G 1.05E-06 0.527 0.1112 0.0223 0.023 3325
rs9387100 C T 4.07E-06 0.1352 0.0292 0.003 0.0083 7171

MCP-3
rs10892381 T C 3.56E-07 0.2412 0.0476 -0.0122 0.0087 1634
rs62492260 T G 1.54E-06 -0.2788 0.058 -0.0073 0.0121 545801
rs73669117 G A 2.56E-06 0.6238 0.131 0.024 0.0281 3918

MCP-1
rs10145849 A G 3.41E-06 -0.0755 0.0162 0.0024 0.0079 .758501
rs10744620 C T 9.91E-07 -0.0788 0.0161 -0.0065 0.0081 4265
rs111995966 G T 2.53E-06 -0.1452 0.031 -0.0833 0.0288 .00378199
rs112313229 A G 1.43E-07 -0.1646 0.0313 0.0057 0.0209 784899
rs12073356 A G 417E-06 -0.1426 0.0311 —2.00E-04 0.0161 .992
rs12075 A G 1.44E-44 0.2185 0.0155 —5.00E-04 0.0079 .9527
rs12493471 C T 6.81E-13 -0.1163 0.0162 7.00E-04 0.0082 .9283
1s2228467 C T 9.19E-20 0.2637 0.0291 -0.0132 0.0162 4162
rs2712431 A C 4,75E-06 -0.0787 0.0172 -0.001 0.0083 9048
rs56212190 T C 9.85E-07 0.181 0.0373 —-0.0054 0.0186 771699
rs7197349 G A 2.62E-06 -0.0968 0.0206 0.0065 0.0117 5776
rs7517040 G A 2.44E-07 0.0987 0.0191 0.0055 0.0136 6884
rs9317045 C A 1.52E-06 -0.1134 0.0236 -0.0113 0.0108 297

IL-12p70
rs13209117 A G 5.57E-08 0.1002 0.0186 0.0138 0.0093 1362
rs17229494 G A 4.93E-06 0.1172 0.0257 -0.0063 0.0144 .6609
rs282258 C T 3.21E-06 -0.073 0.0156 0.0106 0.008 1839
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rs41282644 A G 1.05E-06 0.1473 0.0304 0.0084 0.0213 691399
rs4349809 G T 2.56E-124  -0.3777 0.0159 —-0.0028 0.0079 719201
rs71361173 G T 3.06E-06 -0.111 0.0239 0.0136 0.0115 2369
rs72831623 A G 2.42E-07 0.1913 0.037 —-0.0026 0.0186 .8901
rs782107 A G 1.60E-06 0.075 0.0156 0.0069 0.0078 3814
rs79121401 C T 4.24E-06 —-0.5548 0.1206 0.0294 0.0335 3798
rs9472183 G A 8.61E-11 0.1019 0.0157 7.00E-04 0.008 .9283
IP-10
rs10809307 C T 3.64E-06 -0.1305 0.0282 -0.0057 0.0084 497299
rs113831257 A G 2.53E-08 0.3592 0.0644 0.0156 0.0207 4522
rs11626201 A C 1.93E-06 0.1162 0.0245 -0.0134 0.0082 1029
r$34383175 T C 1.51E-06 —0.3153 0.0657 —-0.0188 0.0241 4359
rs7645625 G T 4.41E-06 0.1086 0.0237 0.0075 0.008 .3514
rs79848609 C A 8.75E-07 —-0.2603 0.0537 —-0.0298 0.02 1358
rs8112909 A G 1.94E-06 —-0.1426 0.0299 —0.0087 0.0098 3754
rs9450351 C T 1.48E-08 0.2768 0.0489 0.0162 0.016 3143
IL-18
rs10414578 T C 4.16E-07 -0.1771 0.035 0.007 0.018 6977
rs116383510 C A 3.00E-07 0.5426 0.1056 —-0.0044 0.0408 915
rs11700536 T C 4.21E-06 0.1156 0.025 -0.0044 0.0094 6436
rs117266781 T C 3.15E-06 0.6841 0.1468 0.0763 0.0439 .0822299
rs17229943 C A 1.62E-11 0.312 0.0463 —9.00E-04 0.0195 9614
rs1852105 C T 4.32E-06 —0.3036 0.0661 0.0073 0.0178 683701
rs1979967 T C 9.45E-07 0.1402 0.0286 0.0097 0.0093 2977
rs2729385 A G 3.79E-06 0.1231 0.0262 -0.0033 0.0086 7047
rs385076 C T 1.66E-22 0.2432 0.0248 —0.0038 0.0083 .6453
rs4482818 G A 1.45E-07 —-0.1286 0.0244 0.001 0.0082 .9073
r$658805 A G 4.94E-07 0.1226 0.0244 0.0046 0.0083 5815
rs71478720 T C 3.71E-22 —0.2669 0.0276 —-0.0103 0.0089 .2498
rs78623212 T C 6.71E-07 0.8705 0.1778 0.0385 0.0271 1553
rs78716465 A G 1.63E-06 0.3265 0.0682 —0.0296 0.0216 1718
IL-17
rs1530455 C T 4.87E-10 -0.108 0.0173 -0.007 0.0082 .3949
rs17106604 T C 6.37E-07 0.1129 0.0225 —-0.0196 0.0122 1084
rs17282552 C T 8.21E-07 0.2001 0.0405 0.0191 0.0225 .3958
rs184080173 C T 4.19E-07 -0.2384 0.0471 0.0063 0.0245 7976
rs187475560 T C 3.29E-06 —0.2434 0.052 0.0363 0.0297 .2208
rs62191444 T G 4.22E-06 -0.1136 0.0247 0.0074 0.0117 53
rs78296352 T G 4.27E-06 0.3027 0.0646 0.0223 0.023 .3325
rs78612928 C T 2.62E-06 —-0.1037 0.0222 0.0219 0.0104 .0359501
IL-13
rs117795020 A G 9.86E-07 —0.3522 0.0716 —0.0326 0.0337 .3325
rs12623722 A G 4.19E-06 -0.1185 0.0258 —-0.0079 0.0087 .3643
rs139083458 T C 2.81E-06 0.9902 0.2107 0.0164 0.0379 .6647
rs27949 T C 3.43E-06 —-0.1168 0.0252 —0.0025 0.0084 7691
rs6799107 C T 1.25E-06 0.1459 0.0301 0.0032 0.0112 773701
rs7073807 C T 2.37E-06 -0.1682 0.0356 0.007 0.0125 574
rs75995699 A G 2.64E-06 0.3319 0.0698 0.0166 0.0241 4898
rs9472168 G A 1.08E-65 —0.4244 0.0248 —-0.0024 0.008 764599
IL-10
rs10457128 A G 5.24E-07 —0.0865 0.0172 —-0.0147 0.0082 .0725905
rs10493718 A C 7.16E-07 -0.11 0.0222 0.0153 0.0092 .09778
rs11206302 T C 2.20E-06 -0.1189 0.0251 -0.0022 0.0145 .8804
rs2086656 T C 3.78E-06 —0.0789 0.0171 0.0069 0.0086 4234
rs282258 C T 1.00E-09 —-0.0992 0.0162 0.0106 0.008 1839
rs3025021 C T 1.46E-06 -0.0947 0.0195 0.0025 0.0093 .786901
rs41282660 G A 3.72E-06 0.1194 0.0255 0.0216 0.0146 1402
rs4349809 G T 5.77E-67 —-0.2853 0.0165 -0.0028 0.0079 719201
rs465757 A G 1.17E-06 0.084 0.0174 0.0094 0.0086 .2756
rs7088799 G T 3.23E-07 0.0852 0.0167 0.0161 0.0079 .0418196
IL-8
r$11634944 C T 1.29E-06 0.1214 0.0252 1.00E-04 0.0082 .9923
rs12075 A G 3.88E-07 0.12 0.0236 —5.00E-04 0.0079 9527
rs141926526 C A 2.57E-06 0.6149 0.1308 —0.0065 0.0215 7625
rs2673604 A C 7.02E-07 —0.1266 0.0255 —-0.0027 0.0087 7576
IL-6
rs13412535 A G 7.34E-08 -0.1164 0.0215 —-0.0039 0.0101 696299
rs72831623 A G 1.08E-07 0.1973 0.0372 —-0.0026 0.0186 .8901
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rs73273528 T C 9.58E-07 0.2672 0.0553 —-0.0018 0.0212 9318
rs76856708 C T 2.61E-06 —0.3289 0.07 0.0058 0.021 .783901
IL1ra
rs1054402 C T 1.13E-06 -0.1311 0.027 -0.0116 0.0091 .2027
rs11627423 C A 2.12E-06 -0.1171 0.0247 0.006 0.008 .4586
rs12121840 T C 2.43E-06 0.2692 0.0571 -0.033 0.0176 .0615503
rs2809154 T C 3.74E-06 —0.1786 0.0388 0.0139 0.0106 1873
rs56134659 G A 2.44E-06 01117 0.0237 -0.0164 0.0124 .1862
rs61335305 A C 1.00E-06 0.4453 0.0908 —0.0307 0.0328 .3495
rs9623661 T C 3.86E-06 —0.1966 0.0426 —0.0041 0.0145 7779
IL-1B
rs143319329 T C 2.00E-06 0.2801 0.0715 0.028 0.0277 3104
rs1942793 T G 4.98E-06 0.0717 0.0187 0.0044 0.0079 576901
rs61335305 A C 1.90E-06 0.2966 0.0724 —-0.0307 0.0328 .3495
rs62015704 G A 2.09E-06 —-0.1082 0.0283 0.0171 0.0123 1634
rs9898641 C T 3.59E-06 0.2032 0.0454 0.0117 0.0181 5191
HGF
rs11060254 A G 1.58E-06 -0.08 0.0167 0.0034 0.0083 .684699
rs150322232 G A 4.89E-06 -0.2104 0.0463 —1.00E-04 0.0268 .9958
rs1698249 C A 4.09E-06 0.1698 0.0372 —-0.0078 0.0138 .5706
rs2003620 T C 2.83E-06 0.2279 0.0489 -0.0024 0.0177 .8921
rs3748034 T G 1.81E-10 0.1495 0.0234 —0.0049 0.0115 .6671
rs5745687 T C 2.75E-14 —-0.3072 0.0406 -0.0124 0.0161 4389
rs62481625 C T 1.18E-06 -0.1091 0.0225 —-0.0049 0.0094 .6052
IL-9
rs41294750 T C 2.36E-06 0.3514 0.0748 —-0.0026 0.0249 9176
rs61867538 T C 3.93E-06 0.3566 0.0774 -0.0519 0.0219 0179999
rs7232268 G A 2.52E-06 —0.2759 0.0587 0.0096 0.0198 6262
rs7242404 A G 3.27E-06 -0.1228 0.0264 -0.0109 0.0089 2175
rs76963786 T C 4.50E-07 -0.2865 0.0557 9.00E-—4 0.014 9512
IL-7
rs117509142 C T 1.99E-06 0.327 0.0688 -0.0033 0.0216 8796
rs141425475 C T 2.53E-06 0.4781 0.1016 —-0.0268 0.0294 3613
rs144701438 A G 9.75E-07 —-0.4819 0.0989 0.0045 0.0245 .8558
rs17091524 C T 1.91E-06 -0.4924 0.1013 -0.0311 0.0269 248
rs28793375 T C 4.46E-06 0.1638 0.0361 0.0017 0.0115 .8852
rs4320361 T G 6.87E-39 —0.3245 0.0249 —-0.006 0.0093 516
r$62006410 T C 3.39E-07 -0.1557 0.0303 -0.0129 0.0105 2199
rs75904417 C A 1.16E-06 0.1698 0.0349 0.0098 0.0121 A174
rs77981494 C T 1.07E-06 0.5178 0.1064 0.0142 0.0292 .6261
rs78346957 A G 4.51E-06 0.4588 0.1007 0.0524 0.0463 .2581
IL-5
rs11680908 G A 2.03E-06 —-0.2634 0.0554 0.0047 0.0156 762801
rs6737109 C T 2.40E-06 -0.116 0.0247 —-0.003 0.0081 714
rs72831687 A G 1.69E-06 —0.5239 0.1109 0.0013 0.0527 .98
rs73040130 C T 6.00E-07 -0.2638 0.0529 5.00E-04 0.0172 9788
rs7767396 G A 7.69E-10 —0.1515 0.0246 —0.0042 0.008 5942
IL-4
rs10512267 C T 2.94E-07 0.0824 0.0161 0.0131 0.0084 1188
rs116705532 G T 1.76E-06 0.4678 0.0978 -0.0712 0.0325 .0282703
rs17713451 A G 4.97E-07 0.1274 0.0253 -0.0074 0.0114 5141
rs73023729 A G 9.03E-07 —-0.1796 0.0366 0.0197 0.0323 5432
rs7613691 G A 4.05E-06 -0.1775 0.0384 0.0075 0.0165 .6482
rs79597994 T C 4.32E-06 —0.5831 0.127 —-0.0506 0.0285 .0755197
r$9508291 C T 3.03E-06 0.1676 0.0359 0.0199 0.017 2417
rs9941733 G A 6.88E-07 -0.114 0.0229 0.0072 0.0116 .533801
IL2ro
rs11241559 G T 2.00E-06 0.1264 0.0266 —0.0091 0.0091 .3185
rs115360066 G A 8.06E-07 -0.1867 0.0379 -0.0132 0.0195 4982
rs12722497 A C 1.57E-38 0.6279 0.0485 -0.0172 0.0144 2306
rs185231391 C T 1.47E-06 —0.8503 0.1809 0.0432 0.0437 3233
rs4733117 C A 2.63E-06 -0.1369 0.0292 —-0.0068 0.011 533801
rs61705228 T C 3.99E-06 0.3303 0.0716 0.0339 0.0185 .0679094
IL-2
rs12051139 C T 4.76E-06 0.1131 0.0247 0.0048 0.0081 5512
rs13412535 A G 1.18E-07 0.1764 0.0332 —0.0039 0.0101 .696299
rs170117 T C 3.87E-06 -0.1617 0.0349 0.0102 0.0116 .3808
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rs2807544 G A 3.41E-06 -0.1175 0.0253 7.00E-04 0.008 9294
rs4634519 G A 2.77E-06 0.1261 0.0269 —0.0086 0.0087 3189
rs61335305 A C 7.32E-07 0.4514 0.0918 —-0.0307 0.0328 .3495
rs62124990 T G 3.22E-06 —0.6961 0.1495 0.0312 0.0276 2597
rs7615304 G A 1.21E-06 0.1172 0.0242 -0.0059 0.0081 465
rs80336398 C T 2.82E-06 —0.4001 0.0858 0.025 0.03 4047

IFN-y
rs10487554 A G 1.09E-06 —0.0895 0.0183 —0.0086 0.0088 .3258
rs113600793 A C 8.95E-07 0.1829 0.0373 —-0.0047 0.0197 8117
rs115729819 G A 1.38E-06 -0.2484 0.0515 0.0033 0.0338 19225
rs11843756 G T 3.09E-06 -0.184 0.0393 —0.005 0.0231 .828
rs12420286 C T 2.08E-06 —0.2376 0.0501 8.00E-04 0.0192 .9686
rs1867282 T C 3.15E-06 0.0774 0.0166 0.0121 0.0085 1523
rs2073438 A G 1.68E-06 0.0898 0.0188 —-0.0076 0.0088 .3875
rs74148555 T C 2.64E-06 —-0.3732 0.0774 —-0.0034 0.0251 .8921
rs78296352 T G 1.38E-07 0.343 0.0652 0.0223 0.023 3325

GRO«
rs1113500 T G 1.57E-06 0.1174 0.0244 0.0154 0.0081 0561694
rs118158560 A G 3.42E-06 0.2703 0.0594 0.007 0.0181 .7007
rs12075 A G 1.24E-55 0.3751 0.0237 —5.00E-04 0.0079 9527
rs140734053 A G 3.58E-06 0.7257 0.1561 0.0224 0.0354 5274
rs185768063 G A 1.46E-07 —0.3998 0.076 —-0.0169 0.0606 .780001
rs188345231 T C 4.34E-06 0.623 0.1323 0.0281 0.0278 3127
r$2422841 A G 4.66E-06 —0.1657 0.0361 0.0111 0.0133 4024
rs508977 G T 7.56E-42 0.3802 0.028 0.0067 0.0092 4659
rs62024303 G A 4.41E-06 0.3053 0.0666 0.0142 0.0216 511
r$78653452 T G 1.21E-06 —-0.7362 0.1558 —0.0347 0.0452 4418

GCSF
rs115256310 G A 6.73E-07 0.6821 0.136 0.0331 0.0361 .3588
rs11903143 G A 6.35E-07 —-0.087 0.0176 0.0068 0.0089 4461
rs147128865 T C 4.92E-06 0.27 0.0587 -0.0152 0.0499 760901
rs1817411 T C 3.10E-06 0.089 0.0191 0.0019 0.0091 8344
rs2671444 A G 2.48E-06 —-0.0784 0.0166 —-0.0012 0.0083 .8845
rs74148555 T C 1.55E-06 -0.3715 0.0755 —0.0034 0.0251 .8921
rs76287671 T C 6.92E-07 0.0938 0.0189 —-0.0016 0.0102 .8766
rs77318030 C T 2.21E-06 0.2045 0.0428 —-0.0033 0.019 .8634

bFGF
rs13412535 A G 7.34E-07 -0.1112 0.0225 —0.0039 0.0101 .696299
rs747334 G A 4.53E-06 -0.0751 0.0164 0.0032 0.0078 .6801
rs75168112 C T 3.00E-06 0.1001 0.0214 —0.0304 0.0118 .00991699
rs9907295 T C 7.95E-07 -0.1319 0.0269 —0.0089 0.0132 .5001

Eotaxin
rs11087905 A C 5.48E-07 0.0941 0.0189 0.0168 0.0101 .0973801
rs112347425 T C 8.65E-09 0.158 0.0277 —1.00E-04 0.0134 .9932
rs12075 A G 1.33E-26 0.1671 0.0156 —5.00E-04 0.0079 .9527
rs1476670 C A 3.51E-06 0.1007 0.0217 0.0028 0.0096 .7698
rs2024050 G A 1.10E-08 -0.1728 0.0303 —-0.0155 0.0132 2392
rs2210755 C T 4.85E-06 0.1104 0.0242 0.0057 0.0141 684699
rs2211994 C T 6.08E-07 —0.0885 0.0177 0.0021 0.009 8146
rs2228467 C T 2.27E-46 0.4163 0.0292 -0.0132 0.0162 4162
rs2419841 C T 4.98E-06 0.1277 0.0279 —0.0131 0.013 3146
rsb746492 G A 3.96E-06 —0.0954 0.0207 —-0.0192 0.0104 .0654696
rsb754733 A C 1.06E-06 -0.1042 0.0214 0.0019 0.0094 8414
rs59808887 T C 2.91E-06 -0.1673 0.0358 0.0299 0.0152 0484295
rs75426604 A C 2.53E-06 —0.1366 0.0291 —-0.0102 0.012 .3952
rs79722574 T C 1.06E-06 -0.1113 0.0228 0.0051 0.0106 6341
rs80341932 G A 6.69E-07 —-0.1016 0.0205 0.0046 0.0143 7493
rs9317045 C A 5.82E-07 -0.1182 0.0237 -0.0113 0.0108 297

GROa = growth-regulated oncogene-a, HGF = hepatocyte growth factor, IFN-y = interferon gamma, IL = interleukin, IP-10 = interferon-gamma-induced protein 10, MCP-1 = monocyte chemotactic
protein-1, MIF = macrophage migration inhibitory factor, MIP-1a = macrophage inflammatory protein-1a, MIP-1@ = macrophage inflammatory protein-1f3, PDGF-BB = platelet-derived growth factor
BB, RANTES = regulated on activation, normal T cell expressed and secreted, SCF = stem cell factor, SDF-1a. = stromal cell-derived factor-1 alpha, TNF-o. = tumor necrosis factor alpha, TNF-3 = tumor
necrosis factor beta, TRAIL = tumor necrosis factor-related apoptosis-inducing ligand, VEGF = vascular endothelial growth factor.

genetically predicted MIP-1f resulting in 2.8% ([95% CI: The MR-PRESSO and MR-Egger intercepts did not identify
0.1%, 5.4%], P < .05) risk of HF. In addition, there was no  any pleiotropic SNPS. When applied with a higher cutoff value
evidence that the other 10 inflammatory regulators were (P <3 x 10-°),3 of the 41 systemic inflammatory regulators were
associated with HF (Table 4). predicted by genome-wide significant SNPs (MIP-13, RANTES,



Lin and Dai e Medicine (2025) 104:25

Medicine

Category Exposures nSNP  Method
Chemokines
MIP1B 16 Inverse variance weighted
Eotaxin 16 Inverse variance weighted
MCP1 13 Inverse variance weighted
Growth factors
SCGFp 13 Inverse variance weighted
PDGFbb 13 Inverse variance weighted
VEGF 10 Inverse variance weighted
Interleukins
IL-18 14 Inverse variance weighted
IL-16 10 Inverse variance weighted
Other
TRAIL 15 Inverse variance weighted

P<0.05 was considered statistically significant

0.8 09

OR(95%ClI) pval MR.PRESSO.Global.Test.pval
be+  1.028 (1.001t01054) 0035 0815
- 1004 (0.965101.043) 0857 0444
—s— 1004 (0.961101.049) 0843 0.582
- 0999 (0.965101.034) 0935 0202
4~ 0996 (0.950101.042) 0.848 0223
M- 1.004 (0.977t01.031) 0766  0.693
e+ 1014 (0.986t0 1.042) 0321 0711
M+ 1.001 (0.973101.020) 0967 0968
re+ 0992 (0.964101.019) 0557 0.332
114

protective factor risk factor

Figure 1. Association of systemic inflammatory regulators with HF using Mendelian randomization (with genome-wide significant SNPs). Odds ratios (OR) and
95% confidence intervals (Cl) represent changes in heart failure odds ratios with each 1-SD increase in systemic inflammatory regulatory levels. Cl = confidence
intervals, HF = heart failure, OR = odds ratios, SNPs = single nucleotide polymorphisms.

macrophage migration inhibitory factor [MIF]; Table 5). The
main [VW methods showed that MIP-18 and RANTES were
positively associated with HE and MIF showed a negative
association with HE. The odds ratios for HF was 1.028 (95%
CI: 1.001, 1.054) for per 1-SD increase in MIP-1f3 and 1.052
(95% CI: 1.005, 1.099) for per 1-SD increase in RANTES.
Similarly, for per 1-SD decrease in MIF, the odds ratios for HF
was 0.914 (95% CI: 0.855, 0.977). No other associations were
observed in the study (Fig. 2). The MR-Egger intercept test and
MR-PRESSO did not yield indications of potential pleiotropy
(all P-values > .05). The associations between each of the instru-
mental variables of MIP-1B, RANTES, and MIF and the risk
of HF are shown separately in (Figures S1-S3, Supplemental
Digital Content, https://links.lww.com/MD/P141).

3.2. Genetically predicted systemic levels of inflammatory
regulation in heart failure

We extracted SNPs that predict HF, and these SNPs were
detailed in Table 6. According to IVW, weighted median, and
MR-Egger analysis, there was no causal relationship between
HF and 41 inflammatory factors (Fig. 3). MR-Egger did not find
any multi-effect SNPs. MR-PRESSO did not find any outliers
other than MIF, which showed no correlation after the removal
of outliers (Table 7).

4. Discussion

To our knowledge, this is the first study to comprehensively
assess the causal impact of 41 systemic inflammatory modula-
tors on HF and vice versa. Our results suggest that genetically
predicted MIP-1f3, RANTES, was positively associated with the
risk of HF, and MIF receptor antagonists showed a negative
association with HE. HF may not be causally associated with
systemic inflammatory modulators.

Previous systematic reviews and meta-analyses of observa-
tional studies have shown that HF is associated with a num-
ber of inflammatory modulators, such as IL-6, TNF-a, IL-1p
and CCL2.2221 TL-1f blocker, anakinra, shown to reduce the
incidence of new-onset HF and HF hospitalization in patients
with STEMIL?¥ In the subanalysis of the CANTOS trial, canak-
inumab led to a reduction in HF hospitalization.?* However,
anakinra failed to improve clinical outcomes in the MRC-ILA-
Heart study.””’! Short-Term TNF-o Antagonism by Infliximab
did not improve HF, and high doses adversely affected the

10

clinical status of patients with moderate to severe chronic HEM!
However, observational studies can be confounding and do not
always distinguish between symptoms and causes.

In this study, we performed bidirectional MR analysis and
identified upstream inflammatory regulators of HE. Our results
determined that elevated levels of RANTES and MIP-1p are
associated with an increased risk of HF, and our results are con-
sistent with previous findings. regulatory cytokines, regulatory
proteins, and chemicals (RANTES) is an important inflammatory
factor also known as C-C motif chemokine ligand 5 (CCLS5), a
chemokine secreted by activated T CCL35 is a chemokine secreted
by activated T-lymphocytes and monocytes, and belongs to the
CC subfamily. It can act on T-lymphocytes, eosinophils, mono-
cytes, and macrophages, bind to chemokine receptors, migrate to
lesions, and induce overexpression of various cellular inflamma-
tory factors, thereby promoting the inflammatory response.¢!
The E3 ubiquitin ligase WWP2 interacts with the transcription
factor IRF7, leading to the upregulation of CCLS5 at the tran-
scriptional level, which contributes to the activation and infiltra-
tion of pro-inflammatory and pro-fibrotic macrophages in the
fibrotic heart.”” And CCLS5 can be a predictor of HF risk after
myocardial infarction.?$! MIP-1f3 (macrophage inflammatory
protein-1p), also known as CCL4 (C-C motif chemokine ligand
4), is a cytokine that is a member of the chemokine family. It is
mainly produced by activated macrophages, dendritic cells and
other immune cells, and plays an important role in inflamma-
tion and immune response.MIP-1f participates in the regula-
tion of inflammation and immune response by directing various
types of immune cells to the site of inflammation through bind-
ing to its receptor CCRS.? Compared with normal controls,
CCLA4 is specifically upregulated in ischemic cardiomyopathy.?"!
These are consistent with the results of the study. Macrophage
migration inhibitory factor is a unique, polymorphic cytokine
with enzyme, chemokine and hormone properties that plays a
role in innate and acquired immune response. MIF has many
functions, such as pro-inflammatory, immunomodulatory,
promoting cell proliferation, metastasis, and promoting tissue
fibrosis.®!! In myocardial ischemia/reperfusion, MIF has dif-
ferent effects at different stages. In the early stage of ischemia/
reperfusion, MIF activates the AMPK signaling pathway and
blocks the JNK signaling pathway, which improves the energy
metabolism of cardiomyocytes, attenuates oxidative stress, and
reduces apoptosis of cardiomyocytes.?! Surprisingly, the admin-
istration of MIF agonists did not further improve myocardial
ischemia, but aggravated cardiac dysfunction.*¥ In addition, the
myocardial protective effect of MIF disappeared with prolonged


https://links.lww.com/MD/P141

m
l.co
journa
d-o

m

W.

WW

25

4

(2029) 10
ine

dicin

Me

. L]

Dai

d

in an

Lin

o-
rtr
pe ice
ial l-lynt m IF
ard ﬁCle tM
myOCIF'deg thaiCe b%
ificant in M estin, in n:i M.I_
ignifi ed ugg s1s te cir:
34) Slglll)serv hy, Z ﬁbﬁoEleVahefa}gs-‘ggl
3 le) P 35 : is.I
time. ere erfr%y an e.l d peflposlS t the
ia is W hyp op typ n ogn bu S,
. 0 a S
hemﬁbrosdlac pertrphen. sue ith prf HE, thele .
isc r . 1S 1 T (0}
ial is ed fca, 1 hy tic ial t w to ve fe
ia as ia ta 1a te se ¢ 0
card‘nCre del Ocard €os card rrela ¢on ed. I\iIOnS ial
myo nd i mo myo horﬁlmyod Cobit th idat itat ndria
a se.e X n i luc lim ho u-
hy ou 1z do bot Fa inh e e itoc lec
o p m on re in H 1 be th ice. 1tO o) t
‘aagalhto ttlmmen
%_ lnn ant.ning eCtedts wit ntial ain ti)emeri pract of iated pend ne
o 5 ca intai . detatien pot?s remomplinicairmen aSSOiR_deimmIL\IIF_
a r -
g © £ m els a in p e thed thlalso Cine ¢ impamagein aT th.e n (T ion
© 2 © % le\iation ha‘{)ehln aY rout HFa fda tion A by Ct10 tivat'on
5X 3 > cu mgyms ers mslrl nic 45€ O: ma DN rOd[l319] AC. rati -
§ 5 % § - § MIFhanlSmark arkeE Chro releinﬂalinted ory pner‘ deterlo aCr[4OO]
: > S = £ iom: W a t n m
8= g5 S_;‘ > 2 mecel blci blonelxt Oto"ﬁ‘lorcllac ethy mmas ma the ased tiOI.l'n)
2 8& 8 S Z 3 £ o ! nthiona cont lead er Caf unm infla mOutOr lnincre Odufc rctlza_
S| 8 D—‘Tm" 83 i en he an igg o ro- no fac pro a
< - v t C trig o bY-e.ln ra_
« 2 253 582 § 3 g 3 Inphagys thggcaﬂogs toeﬁ_au;rtantnied ytoklf;rdlalto deg con-
@O_,-» 2 D 5 S — 73 (o) n t1 lea C . p a C C ds ia T
22 OmCD_ 8 uttcn93mmpryyoardt0
5 oS S) S = a at Ide R in 1 0 to my le. ca a
‘imm o = 3z p L ) an ce a er ch n m;
_ > 88 — =] lar er. iaT -6 be is a m ft hi 1. flam f
) S g%‘g I\OOQ i nn 1a IL 18 am ksa w ase n o
g ° > Oﬁo?v— a Vd tod-ﬂ e-na re -1 s
S R 33 22 o O m m n rs an -in e 1o ec ro or d
g ) S o paid I5e) = ste [3 a ea F TO 7 Wi SS d fP n. lat n
= ) el S 1 p P ( re a (¢ o u Fa
3 53 g £ S aPHd ts PtOSeltlgHt
D 03009? :m S I 9 d an- ra €x €a cla re ha
£ g 2 - e (% oc% TLRblishZ tionHF I%NF-(guenttll};e rele Corireagntwee;gest ; of
2 = N e 1) 0 sta filtr ic in se to bov: ps [S su fec c-
= S SR S SZ— fe n hem se1 con ds a 3 ug ted Its ef fa
Oe‘c eadleathed 1Summ'11
o Q = hag : ls-cI‘ an F d ifie ip ex res ea ea wi
I 38 g P nic 1”-I Hﬁrl ti ip e str Str F-e
238 R & hro an nin h t-en sh hes p up H id
a pogis o (o} fe} ug! no id ion u d \%
2 %< : 288 g g E Eadstftﬂ?ﬁ gy d‘dtudyl ulaors. - ﬁ’eetwefélrs and able us
17} = 3 @ 2K - = ion o S a me la a a
7] =5 388 i 5 on ( ity. is stu R sa du r's ip u F en
w (-] © =} N of t1 1li his M au o to sh d fH d he
o 2 Q9 = - 5 @ ct t oc m ula~n mo o an t
z 3 £8 285 8% 5 g ;;itof.ss’ o natory modrelaﬂ;orgiolo%yr HF mong the
> = T } £ 1 t m r e o a a -8
Tl o 2 28 ¢ o < i o e ment o L only'3 had :
[ ‘—sz S < S g - m 1S~1 o en S. n x t
8 == 288 23 . g HFtem!C inﬂanalystem,lc nce fievelogatmatlon ed, O(P <3 S ed o
= '_—'9% O 3 =3 £ sys mic era sys vide 8 ¢ dtr imit lyz s ient te 11
< = < S 9 S - 3 ysteFufth ther ale druallze al li anasNP ffici adOI; ra
= ° 222 moz,— = e S o.-on W n er rs su (¢} t
@ = S 22 = kot F d iti ne SO ev to nt d we Ps en
= ) e © = e = £ H an dd for er ds ulat ca ke h N um .
S RS = s adc p a g ifi c g SN tr ¥
= 58 [ = r.e,es re h re.n la u e S op
2 Q& p « | to id 1t1 o dy 1g s ho or st tr -
& mcn_o N | oV n m u ry S r It m k 10 la
E S SE @ r tu nt st t0~e lato A e ea le u
= IS (\JO"_ ] p or e he ma 1d ula dsld f wi lp reg u-
] ~ - 3 = & opp lem Lt am ew reg hol inclu Y nta me r str
; . - . n
= ° 29 g = £ to lnfive"eic lnélenon; 32 thres6) to . rlsk}forllcid, o ol b;
©w R S8 S | H m .'n-t 'ie o Wo
S| g8 g ¢ S oo maini Pes x Locarr) a“dthresléle ators red il
3 3 — S8 — 8 S 4 en re de < C r d Ta la i t
82 = o = = p e n (P a ro cd 1 u lim ep ry
g3 ool 8 g inde th ud ro er lax n eg ly N to
En. © = ~ I8 n ile nts hol app I re ta hr e su rat _
2 . : e c m e lo ta
= N 08 by S g hi me es his pe his r b su tre as p imi
= S S ™ ~ S 5 W ru thr t ty t to for ext re exp i Iy
- S S 33 ~ IS inst d rs, ed der fac S S nc as his sa
2 S R o S 93 mn € to at nder lt. a di d T u
@ 0 59 o= Xla.ﬂ u is su n, ed a m
) S - £ B la u n S e io an-w S. c ru
g 3 ” I S S B I re1 8 8o 1 evenneCrOPS' R caut gth t vie tudie ctorsspectrger
= 88 L - 3 53 4 (e ly, r SN ed ren, bes S fa 11 la d
. = ’\ﬁm ’\NO- g g g E 1as ant mo 2 ten st € ture ory fu ing an
@ S|l 5 ' S == &3 s bi port - W onlyheigh ent ns ar’ﬂ fu mat the s usl ings ides
s g a 2 R = $8 °° > = E In}s (edgwith ith -nstrunilatlotion l-nﬂan;ting tudlee ﬁndprovldif'
@« > N < 2 R [3P) S S g (o) w 1 C ida 1 . S S ;
> > e} o = S t e d e SO d r m e he is ts -
= & S8 - & S 8K o . € < nt te uc as ali the st ur t IYS fec en
s = R o 88 3 EY me re ed se. A o cre utu te na ef- Vel
HE S| - 35 881 o i s interﬁers . Theuir‘nl%okﬁs u“ﬁips' Fva“d;[R isureal o5 on o
o) =) = 5 ias. . . 1 . 5
5 . = mO.o o s g3 m bia eq er a ions to le p 1c lies hu
2 R S @22 S o g S e nu ST \ ti io y hi ex log e T d
(] ) = = g5 to se €o cn lat sar w ) o g S n
@ =) Q9o S > , £ 2 itY he av ot re es d" lon ac R ion a
'g 2 3 S A= 5 a:; % - g hyportnay hHFs IIlD'Hl}:be ne(éeCOiris llfepharnilnly xentszectlsinicl?é
: 22 5 o ® ch,—: ' io : -9 a.e. c
) « © = n to 1 1 S m t k int
g S . 8 - 0 = = é g = § f'lokeg mmastets Wulatolrlsallt};’tte;ials. ll\ﬁeTlES I}‘llrsol‘lghes n ved
£ 88 - gm.:-a 1k a a g a ho t ac as er~-
s =S o 8“5‘“"’ in dat re.cc Sled n N t ¢ es ig
=) o = N -—U.EE f S her etl m ol ha RA ion HF pr I's
= . S X po © _eega o Al ot en fro tr rtlﬁ/~at1 f vs sa ry
£ g 38 E%wf GW. e fglly S athe P lida hced o
H = - ~ o =3 23 S < lor 0 ta dc at I va ity ce ific ¢ mate 1-
= o T2 @© S =3 ~ >g.g<a Xp ce en ize S I (M. ne du 1 m t1o
= pa <)) N 2 S B e iden 1 t re (S re ec a € -
g 2l 3 B § NN RS < g : 5 evldgl nda;r;do.rcnefffztlo)nsreqﬁétegfn ic’ype'si . Izﬂrosziomzv
=2 A & 2 2 inr ti C - bt i0 r o
N S 2 B N 8@8% fer in ne $O Cts.al sc u icati tly ca shov
£ °> %%V © 9 o 580; ions gedas ffe gic oni ds lic en tic-ht Cl-
S qm.‘: 2 ® o 5 .Eo.%a tio ng ed e-lo n te ~mP-ffer.be ig fes
k] - D\oe ifelo rv ve t10 s ual li di a mig PA
B S oo} 39 - = fe e ti etio \ n a di ng
s - =3} 38 (’P@:s li obs tec e ic tte ’tlc-n S Es.atl GW. .
E < ) 85 S»'_» g 5 @ g ; the pro, d, t.hche.rnely a S Cr1 essl(.)ng VANT esslt.ﬁed isms
8 g s 3 S8 S & a v MIF Thir is ) llk'ty ha rogr delllB/R nec trati chan
© = o o_,_"i 0007. IuJ‘-_E ials. ,g-’~n el p o . S,. S €
k=1 < @ - > B g S5 (e 10 n F em 1P p th m
S 3 = = '__ol': e o OEO tria S act € H I M rou wi ific
= 4N g 22 883 3 g g €% <z GWI?OH frheteroc%rlfverctlonting}: Subgudies speci
mu Q"i O?o <rC>_ (=] mc-i'i iect is yA a (S st (S
zl g s =S 3 e h a n rg H p
3 g _ - g 2 o o 22 % _% £ £ e]als' T vs mpostl.es taciﬁc Futuresubty
= S 5@_0 @mo. v .—QEE n hwa . api pe S. se
w s = S S 22 o 5 £ g at (e,gTher in s che e the
- ; = s S £ .
g3 B EER = 5o = Egle;y» ficacy T resoly
> 2 383 e gggi patref'neaptor
S| 2 22 =2 $§.§% orente diclded
kS o« - = 85 8 z gre me nee
£ X 22 i
— = D =3 =
£ e ) Yy R SE = data
2 &L [T & == 3 ] T 3
[=} = [ (&) w b=} sl I
g 8 TEx = g s
= 5 o S 3 S
7] = 8 =
= o = %) <]
o =% S =
E s s 8 -
[ %) = e
] 2 3
= = =
«n - S (&)
s s £
= 2 2
& 512
0 2 ©
o) 2
m [Z]
= <<

11



icine

Med

25

Lin and Dai e Medicine (2025) 104

J0J98} YymolB aniau Baq = 4N ‘10308 YimolB [elaLiopua Jejnasen = 453, ‘pueby) Buionpul-sisoidode payejal-i0j0e} SIS0JI8U Jowin} = TiyH L ‘B18q 0J9.} SIS0109U Jown} = ¢J-4N1 ‘Bydfe J0j0e} $|S0iosu Jowny = 0-4N] ‘swsydiowAjod aprosjonu
91buIs = S4NS ‘Bydie |-10108} PaALIBP-||99 [BWOAS = 1 | -4(S ‘B18q J0198 YImoIB (|90 Wiels = J490S U010k} |89 WIS = 40G ‘Pa1aIoss pue passaldxa |89 | [ewou ‘UoneAlde uo pareinbies = S3INYY ‘gg 1010e) yimolh paalap-1ajaleld = gg-490d ‘UoNeZILOpUR UBlSPUBI = HIA
‘d 1 -urerold Aojewiweyur abeydolorw = g -dIIN “© |-uieloid Alojewieyiul efeydoorw = 0 |-d|j\ ‘ewiwed uosapsiul Ag paonpul suiyouow = oA J019e} Alongiyur uoneibiw abeydosoew = Hij\ 101oe) Bunenwns-Auojos abeydoorw = 4SO ‘ |-UIB10.d anoeloWayd 81Ad0uoW =
L-dJ ‘01 UIslod paonpul-ewweh-uosapaul = O |-d| ‘upnapieiul = | ‘ewiweb uosapaiul = A-N4| ‘Apnis UONKBIO0SSE apim-awWoual = Sy ‘0-ausboouo pareinbiai-yumolh = vy ‘10jae) Builenwis-Auojod alkaojnuelf = 4500 ‘aupjowayd fundee (|89 | SN0UBING = YOV19

9¢6° ¢LL'L'206'0 SO0k €98 /€. 260'L'686'0 €10} €L9 7000 Gg6  €2L1L'0060 GO0k 000 ¥S8  8e0v  €8€  680°) /960 LcO'k 6 ANl
82¢° 92018180 9160 €08 2€0"  266°0°/¥80 L160 606’ 2000 192" G¢0'L'€08'0 8060 000 68, 990°F 600" //6'0'GG8'0 V60 14 4N
109" GSO'L'¥V06'0 /60 v8¢ 299 8S0'L'VI60 ¥86°0 25 Gl00 v6E  9G0°L /280 GE60 vve G0Z 8.6V €16 890'L ‘6260 9660 14 0-4NL
06€ GSO'L286'0 8LO'L 000t I8¢ 2G0°L'G86'0 8LO'k 196 0000 81G €90'L'€/6'0 8LOL 000 866 €€00 e 60l L8600 8LO'L 14 g-aINL
G/9° 9¥0'L°1/6'0 800°L cee’ 009 6¥0'L'2/60 O0L0} 0L6 1000 119" /20'L'G66'0 0660 <¢S¢lk  €Le ¥00'9L /GG 610°)v960 ¢66'0 Sl TivdL
18yi0
G9L" GLO'L‘¥88°0 8¥6°0 Gl6 00l 800°'L'€06'0 GS6°0 128 G000 ¢/l /10'1'898°0 O¥60 000 ¥/6° <¢kee ¥90° <200t 'v26'0 2960 6 ¢l
9lg° ¢l0'L ‘8260 6960 8le 20 vI0'L'2E6'0 €460 1G9 9000 €IS /y0'L'v06'0 €/60 9/6¢ <¢le 6LLL 09  00'L'9¥6'0 /860 9 |
LEL 80C'L'/86'0 260k /80 /68" 8/0°L'LIB0 1660 86/ €000 226 vyL'L'098°0 €66'0 8€9F 100 GSO'€L ¢€8  680°L'EE6'0 800k 8 all
/85 VLLL'EY6'0 G20k 116 /8 6.0°L'e¥6'0 600+ 2y 8000 Ok 1€1'1'828°0 8960 000 086 62y'0 €82 /90'L'2S6°0 800+ g G-l
826" 1/0°1'996'0 801 /88 06€  €90°1'9/6'0 610°F i 6000 €98 9/0'L'GI6'0 €660 000 998" 9¥.v  90¢° 9S0°L'886'0 <20k Ol /-7
€y8 1801 '906'0 166°0 6L €/8 0.0'1'€26'0 ¥660 8GL 0€0°0 L€l 266'0'8G2'0 /980 9¢6¢ 6SL  /6G9 G6F  /¥0'L'606'0 960 G 6-l
€er 1SC L6160 €071 26g” 6G€  00C'L'986'0 090} 443} 2000— 06" €92°L¥I80 vLO'L Zkeh 9ge ISSY 867 GOLLLLE0 00k G Ji
0lg 0€0°L‘€€8'0 /260 ave 890" G0O'L'0/80 G€6°0 961" 0100 9/¢ G90'L'0920 0060 €29k 90¢ €9LL GLE LLO'L'L06'0 GG60 / eIl
¥08" G60'L ‘G880 G860 ¢l6 66/ ¥80'L'0060 8860 989 6000 /89 YSL'L'1620 9560 000 06° €v¢0 v26  GL0')'C260 9660 14 9-1l
208" 9S0°L‘0€6'0 16670 G/6 Ge8  9G0'L ‘€60 €660 €6.° 2000 18 9/0°L°c06'0 9860 000 186 9/L0 868 8¥0'L /Y60 /6670 14 8-l
998" #90'L‘6¥6'0 GO0k 291 v€/ 090'L'656'0 600+ el €000 I26" 8LL'L'€88'0 ¥66'0 89¢y €00 00LSk /190 000960 ¥LO'L Ol 0L
€19 €Y0'L'9/6'0 600k 2€6° 2/S vv0'L'9/6'0 010} VAN 2000 I€8"  6S0°'L'GG6'0 900k 000 /W6 €lZC 98 E¥0L Y860 €10t 8 Ll
00v"  26L°L'9€6'0 /GO0t 8Ll G88"  60L'L'vI60 200k 9¢¢ L00— 9/ 09€'L'€/8'0 060} ¢6ve 0GL  9G/0F 625  /GO'L'968°0 ¥/60 8 JARS|
8/9° 0€0'}'GS6'0 ¢66°0 896° 08, 820°L'196'0 ¥66°0 002 €000 L/l Ov0'L'6¥6'0 €660 000 896 206C /96 620°L'€/6'0 0Ok Ol 9L-1l
06l 260} %860 LEO0'L VA v€€  6G0°L'086'0 610} ¢lE 9000—  /lZ €60°LC86'0 9¢0°L 000 gL 16S6  kee 2v0'L'986'0 vIO'L vl gLl
268 9¥0'L Y960  G00'L ¢ly L0 SY0'L'06'0 Z00'L 8.6 0000 666 /G0°L'9¥6'0 000k 000 GBS ZOVZ 696 GEO'L'/960 LOO'L  OF 0/dz1-l
sunajalu|
199" 68110060 GEO'L L9l v6.  9GL'L'¥68°0 IOk L9 1200—  vE€L €LLCelG0 I8 L vL9S 200 089  Z19 8LL'L£280 2960 14 4949
691 G20k ¥I80 vl60 860 €80° 8001980 0¥60 €v9’ ¢l00 90G  ¢2C’l'2S90 €680 0€9r¥ 100 9€0€h v.Z 62012060 ¥960 8 49N9
G8C' 6¢0°L 2680 6560 8rg L€C 101 2€6'0 .60 969 G000 €ve 120'L'€06'0 0960 000 €¥S  ¥.6'G 6600 SGOO'L'0v6'0 <260 8 4SO
89v"  GrlLere0 680k 76 /26" €.0'1'GZ6'0 1660 99 G000—  9v9 G8LL'C06'0 €0l 000 956"  9¥S L 666" 290°L ‘G¥6'0 <200l / 49H
886" €01 ‘6960 000'L £69° 666 €01 6960 000t 41y 6000 €0 02010660 G/60 000 GL9  60cZ 992 1€0'L'Z/60 ¥00°L O 4937
¢l LLLL'ee0 8oL 8.6 0€. 260°L'6E6'0 €LOL 606" G00'0— G8F OvLLeye0 £LEOL 000 086 ZGGL ¥SZ LL0TLCLGE0 O0LO'k 8 4S99
865" 060'}‘/¥8°0 1960 4 Gy /b0 L'¥68°0 2960 (VYN €000— ¢86° 681 L'G¥8'0 <00’ 0862 06+ ¢/66 ¢SS IGO'LLL6'0 660 8 408
119" 0v0'L'GE6'0 9860 €ee €29 /E0'L'I¥6'0 8860 06¢ 9000~ k2§ GelL'ey6'0 0e0'L Z26C  9FL /80°LL 8¥8  2¥0'L‘0S6'0 9660 €l 49-490ad
/€6 990°)L 2€6'0 /660 262 €68 0v0'L'2S6'0 G660 [44:} 1000 816 /90'L'0€6'0 966'0 <¢L'GL 982 6ECVL  GE6  ¥EO'L G960 6660 €L g4908
SI0}0B} PO
G9S  LELLer6'0  ¢e0t €69 12016560 <ClO'} 8¢y’ 0600—  ¥S¥  962°+'Ge6'0 LOL'L 0CYE 6l Ov0'E 806" GSO'LI¥6'0 1660 € BEON
1S9" 1911260 620°k 888" 01" L¥L'1L'986'0 ¥EO't 19V /000~ 192" Gee'L'/e6'0 vLEL 000 098 896°€ 622 <CELLLL60 6VOL 6 01-40S
966" 2€0°L'0/6'0 10Ok V1l €/ 8v0'1'286'0 GLO'k £eg 9000 v/6° 090°L'v¥6'0 10Ok 000 /8L 028G 8SL  ¥¥O'L'2660 8LO'L  OF 0049
829 G/0'L'¥88'0 G/60 /€6 GL/ 2S0'L'626'0 6860 v61 6000 GGG ¥0L'1'928'0 GS6'0 000 €86° /ZlyCe 898 990°L'GS6'0  +00'k 8 OL-dIN
GLHL 91210660 £60°L Crad 2.0 8ZL'1'G66'0 6SO°t 861 8100 €99° ¢60'1'898°0 ¥/6'0 00G €6 lev'8 920 660°) GO0} 2SOk 6 S3INVH
eve 260°L°186'0 GEO'L [ /¥0" 260°10°00'} SYO'k 186 0000 98¢ 90L'L'v96'0 €€0°k 000 ¢v.  GFL'G  ¥80° 690°L'G66'0 <CE0'k 6 MOVLO
661 L¥L'L'6/6'0 /S0'L LGS 1G0"  €¢LL'666'0 090k 8¢g 0L00— GyL Z€2°1°€86'0 €0LL 000 9IS 9029 €80° 16Ol V660 <Ol 8 0l-dl
288 L0k '¥26'0 ¥66°0 290’ 09/, 8S0°'L'656'0 800} Gee” [4100] ¥6S  /90'1'268°0 G/60 9¢cr 8v0" GIGZZ GIS 1901160 GLOL vl 9IN
L8 ¥G0'L'€S6'0 2660 ¢8¢’ 906" /S0°'L'8¢6'0 9660 G6" G000 986" 8/0'1'C/80 0/60 000 88y 8Ll €¥8  6vOL'1960 ¥00'L  €F L-dON
GEG 0v0'L ‘G260 1860 a4 0v9  ¥0'1'GE6'0 /860 661 0100 0cc  €e0'L'vS80 O¥6'0 99¢ k¥ 69GGL /98 €v0'L'G960 ¥00'L 9l ulxejo3
080" 090°} ‘8660 620'L G18 ¥90°  190'1'866'0 620} €v9’ 2000— /60" ¥/0°1'966'0 GEO'L 000 88Z 0870L GEO" ¥GO'L'LOO'L 820k 9k Ji-din
saujowayn
anjea 19 %56 Ho anjea anjea 19 %S6 Ho anjend  1daosau]  anjea 19 %56 40 (%)d4 onjea 0 anjea 19 %56 40 SdNS sainsodxy  Aiobaje)
d disaLeqoly d ydavuapu| d d0 d JOON
apow pawbiap 0SS3dd-HIN ueipaw pajybiam 1a663-YIN pajybiam asueliena asianu|

*(9-01 x 6 > o Bulyaeal SINS Yyum) uoneziwopues ueyapusay Buisn 44 Yum siojeinBal Kiojewwejul 21wa)sAs Jo uoKeI0SSY

12



Lin and Dai e Medicine (2025) 104:25 www.md-journal.com

Details of HF predicting SNPs with systemic inflammatory regulators.

Heart failure Inflammatory regulators
SNP Effect allele Other allele Pvalue exposure log(OR) Standard error Beta Standard error
CTACK
rs10150022 G A 1.35E-06 -0.0419 0.0087 0.0012 0.0284
rs11722972 G T 4.94E-06 -0.0519 0.0114 —0.0091 0.0377
rs12477245 T C 4.43E-07 0.1192 0.0236 -0.0019 0.0935
rs12940636 C T 4.71E-06 —-0.0381 0.0083 3.00E-04 0.0241
rs1652348 T C 2.48E-06 —-0.0367 0.0078 0.0011 0.0234
rs55730499 T C 1.83E-11 0.1058 0.0157 -0.0139 0.0621
rsb5949718 T C 1.46E-06 —-0.0685 0.0142 0.0017 0.0359
rs593467 A G 3.36E-06 —-0.0548 0.0118 0.0019 0.0419
1s72844714 A C 3.88E-06 0.0559 0.0121 —0.0096 0.0359
rs76117960 C T 2.71E-06 0.0528 0.0113 —-0.008 0.0334
BNGF
rs1510226 C T 1.27E-08 0.162 0.0285 —-0.0131 0.108
rs1652348 T C 2.48E-06 —-0.0367 0.0078 —-0.0045 0.0237
rs17496249 G A 2.58E-06 -0.0372 0.0079 0.004 0.0241
rs17617337 T C 3.65E-09 —-0.0561 0.0095 —-0.0068 0.0287
rs55949718 T C 1.46E-06 -0.0685 0.0142 —-0.0047 0.0364
r$593467 A G 3.36E-06 —-0.0548 0.0118 0.008 0.0425
rs61733868 C T 1.02E-06 -0.1057 0.0216 -0.0139 0.0506
rs9815816 C T 1.29E-06 0.0479 0.0099 0.0085 0.0297
VEGF
rs10882816 T G 1.35E-07 —-0.0447 0.0085 0.0059 0.0184
1512477245 T C 4.43E-07 0.1192 0.0236 0.0127 0.0696
rs17042102 A G 5.71E=20 0.1103 0.0121 0.0052 0.0236
rs17496249 G A 2.58E-06 -0.0372 0.0079 —-0.0028 0.0172
rs17617337 T C 3.65E-09 -0.0561 0.0095 —0.0069 0.0201
rs2980858 C T 3.04E-06 -0.04 0.0086 —-0.0066 0.019
rs4135240 C T 6.84E-09 -0.0486 0.0084 0.0065 0.0183
rs55730499 T C 1.83E-11 0.1058 0.0157 0.0192 0.0439
rs660240 C T 3.25E-10 0.0611 0.0097 —-0.0094 0.0206
rs7559452 G A 4.76E-06 0.0468 0.0102 0.0049 0.0199
rs76117960 C T 2.71E-06 0.0528 0.0113 0.0026 0.0246
rs80087882 A G 1.17E-06 0.0609 0.0125 -0.0077 0.0351
rs9815816 C T 1.29E-06 0.0479 0.0099 —0.0041 0.0209
rs994980 T C 3.83E-06 0.0375 0.0081 —6.00E-04 0.0174
MIF
rs10882816 T G 1.356-07 —0.0447 0.0085 0.0063 0.0261
rs12477245 T C 4.43E-07 0.1192 0.0236 —-0.024 0.0926
rs1510226 C T 1.27E-08 0.162 0.0285 -0.0219 0.1086
rs76117960 C T 2.71E-06 0.0528 0.0113 —-0.0048 0.0339
rs994980 T C 3.83E-06 0.0375 0.0081 0.0046 0.0248
TRAIL
rs10459012 A C 1.49E-06 0.0458 0.0095 0.0071 0.0232
rs10882816 T G 1.356-07 —-0.0447 0.0085 —-0.0057 0.0171
rs10938398 A G 1.19E-06 0.0389 0.008 -0.0043 0.0158
rs11745324 A G 2.34E-08 —-0.0528 0.0095 —-0.0052 0.0185
rs117925145 G A 4.43E-06 0.1797 0.0391 -0.0215 0.0723
rs11874705 G A 1.75E-06 0.0469 0.0098 —-0.002 0.0192
rs1652348 T C 2.48E-06 —-0.0367 0.0078 —-0.0025 0.0156
rs55730499 T C 1.83E-11 0.1058 0.0157 -0.003 0.0408
rs56094641 G A 1.21E-08 0.0454 0.008 —6.00E-04 0.0158
rs578065 G T 7.31E-07 0.0408 0.0082 0.0014 0.0166
rs593467 A G 3.36E-06 —-0.0548 0.0118 -0.0098 0.0279
rs73200714 A G 3.37E-06 —0.055 0.0118 -0.0101 0.0334
rs76117960 C T 2.71E-06 0.0528 0.0113 0.0012 0.0228
rs7766436 T C 3.76E-06 0.04 0.0086 -0.0057 0.0186
TNF-B
rs10459012 A C 1.49E-06 0.0458 0.0095 0.0086 0.053
rs11745324 A G 2.34E-08 —-0.0528 0.0095 0.0091 0.042
TNF-a
rs10846742 A G 4.77E-06 —-0.0506 0.0111 0.0084 0.0325
rs11745324 A G 2.34E-08 —-0.0528 0.0095 —-0.0064 0.0283
1s117925145 G A 4.43E-06 0.1797 0.0391 0.0041 0.1149
rs12940636 C T 4.71E-06 —-0.0381 0.0083 0.0064 0.0248
rs17496249 G A 2.58E-06 -0.0372 0.0079 0.0016 0.0243
r$55949718 T C 1.46E-06 -0.0685 0.0142 —-0.0068 0.0369
(Continued)
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Heart failure Inflammatory regulators
SNP Effect allele Other allele P value exposure log(OR) Standard error Beta Standard error
rs593467 A G 3.36E-06 —0.0548 0.0118 0.0022 0.0431
rs600038 C T 3.68E-09 0.0569 0.0096 0.0038 0.0285
rs7559452 G A 4.76E-06 0.0468 0.0102 4.00E-04 0.0285
rs80087882 A G 1.17E-06 0.0609 0.0125 —-0.0029 0.049
SDF-1at
rs10882816 T G 1.35E-07 —-0.0447 0.0085 6.00E-04 0.0176
rs17617337 T C 3.65E-09 —0.0561 0.0095 5.00E-04 0.0193
rs4135240 C T 6.84E-09 —-0.0486 0.0084 —-0.0042 0.0174
rs55949718 T C 1.46E-06 —-0.0685 0.0142 —-0.0077 0.0243
rsb93467 A G 3.36E-06 —-0.0548 0.0118 0.0088 0.0289
rs61733868 C T 1.02E-06 -0.1057 0.0216 —0.0043 0.0344
rs72844714 A C 3.88E-06 0.0559 0.0121 —-0.0089 0.0248
rs76117960 C T 2.71E-06 0.0528 0.0113 0.0011 0.0236
rs9815816 C T 1.29E-06 0.0479 0.0099 —0.0045 0.0199
rs994980 T C 3.83E-06 0.0375 0.0081 —-0.0016 0.0166
SCGFP
rs10846742 A G 4.77E-06 —-0.0506 0.0111 —-0.0085 0.0316
rs10938398 A G 1.19E-06 0.0389 0.008 0.0043 0.0236
rs1510226 C T 1.27E-08 0.162 0.0285 —-0.0087 0.1034
rs17042102 A G 5.71E-20 0.1103 0.0121 0.0109 0.0328
rs2680705 C T 6.70E-07 0.0486 0.0098 0.0056 0.0299
rs2980858 C T 3.04E-06 -0.04 0.0086 —-0.0034 0.0264
rs56094641 G A 1.21E-08 0.0454 0.008 0.0072 0.0236
rs7559452 G A 4.76E-06 0.0468 0.0102 0.0056 0.0277
rs76117960 C T 2.71E-06 0.0528 0.0113 —4.00E-04 0.0333
SCF
rs10459012 A C 1.49E-06 0.0458 0.0095 0.0086 0.023
rs10846742 A G 4.77E-06 —-0.0506 0.0111 0.0073 0.021
rs10882816 T G 1.35E-07 —-0.0447 0.0085 0.0026 0.017
rs10938398 A G 1.19E-06 0.0389 0.008 —-0.0048 0.0157
rs11745324 A G 2.34E-08 -0.0528 0.0095 -0.002 0.0184
rs2680705 C T 6.70E-07 0.0486 0.0098 -0.0018 0.0202
rsb5730499 T C 1.83E-11 0.1058 0.0157 -0.019 0.0407
rs56094641 G A 1.21E-08 0.0454 0.008 0.0027 0.0157
rs578065 G T 7.31E-07 0.0408 0.0082 4.00E-04 0.0166
rs61733868 C T 1.02E-06 —-0.1057 0.0216 -0.0011 0.0333
rs660240 C T 3.25E-10 0.0611 0.0097 -0.0109 0.019
rs6922885 C T 2.41E-06 -0.0377 0.008 0.002 0.0156
rs72844714 A C 3.88E-06 0.0559 0.0121 0.0075 0.0239
rs73200714 A G 3.37E-06 -0.055 0.0118 -1.00E-04 0.0331
rs7369998 A G 2.90E-06 —-0.059 0.0126 —3.00E-04 0.0157
rs7766436 T C 3.76E-06 0.04 0.0086 —-0.0071 0.0185
rs80087882 A G 1.17E-06 0.0609 0.0125 —0.0061 0.0323
rs994980 T C 3.83E-06 0.0375 0.0081 —9.00E-04 0.0161
IL-16
rs10882816 T G 1.35E-07 —-0.0447 0.0085 0.0014 0.0261
rs11745324 A G 2.34E-08 —-0.0528 0.0095 —-0.0072 0.0281
rs17496249 G A 2.58E-06 -0.0372 0.0079 0.0044 0.0241
r$55949718 T C 1.46E-06 —-0.0685 0.0142 —0.0063 0.0364
rs593467 A G 3.36E-06 —-0.0548 0.0118 —-0.003 0.0428
rs660240 C T 3.25E-10 0.0611 0.0097 0.0031 0.0292
rs72844714 A C 3.88E-06 0.0559 0.0121 —-0.0038 0.0366
rs73200714 A G 3.37E-06 -0.055 0.0118 0.0035 0.05
rs8017852 A C 3.90E-06 -0.0554 0.012 -0.0081 0.0347
RANTES
rs10938398 A G 1.19E-06 0.0389 0.008 -0.0012 0.0245
r$1510226 C T 1.27E-08 0.162 0.0285 —-0.0029 0.105
rs2980858 C T 3.04E-06 -0.04 0.0086 —-0.0039 0.0277
rs56094641 G A 1.21E-08 0.0454 0.008 —3.00E-04 0.0245
rs600038 C T 3.68E-09 0.0569 0.0096 —-0.0044 0.0287
PDGF-BB
rs10150022 G A 1.35E-06 —-0.0419 0.0087 0.0024 0.0189
rs10459012 A C 1.49E-06 0.0458 0.0095 0.0068 0.0231
rs117925145 G A 4.43E-06 01797 0.0391 0.0269 0.0734
rs12940636 C T 4.71E-06 —0.0381 0.0083 —-0.0044 0.0161
rs17042102 A G 5.71E=20 0.1103 0.0121 -0.0132 0.0218
rs17496249 G A 2.58E-06 —-0.0372 0.0079 -0.0028 0.0159
rs17617337 T C 3.65E-09 —0.0561 0.0095 0.0055 0.0187
(Continued)
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Heart failure Inflammatory regulators
SNP Effect allele Other allele Pvalue exposure log(OR) Standard error Beta Standard error
rsb5730499 T C 1.83E-11 0.1058 0.0157 0.0233 0.0408
rsb5949718 T C 1.46E-06 —-0.0685 0.0142 0.002 0.0236
rs578065 G T 7.31E-07 0.0408 0.0082 0.0032 0.0166
rs61733868 C T 1.02E-06 -0.1057 0.0216 0.0133 0.0332
rs72844714 A C 3.88E-06 0.0559 0.0121 6.00E-04 0.024
rs76117960 C T 2.71E-06 0.0528 0.0113 -0.0059 0.0227
rs80087882 A G 1.17E-06 0.0609 0.0125 0.0018 0.0323
MIP-16
rs10150022 G A 1.35E-06 -0.0419 0.0087 —-0.0048 0.0189
rs10459012 A C 1.49E-06 0.0458 0.0095 0.0028 0.0231
rs11874705 G A 1.75E-06 0.0469 0.0098 0.0081 0.0191
1512477245 T C 4.43E-07 0.1192 0.0236 0.0084 0.0646
rs17496249 G A 2.58E-06 -0.0372 0.0079 0.0037 0.0159
r$2980858 C T 3.04E-06 -0.04 0.0086 0.007 0.0177
rs55730499 T C 1.83E-11 0.1058 0.0157 —0.0096 0.0409
rs593467 A G 3.36E-06 —-0.0548 0.0118 -0.0103 0.0279
rs61733868 C T 1.02E-06 -0.1057 0.0216 -0.012 0.0332
1$6922885 C T 2.41E-06 -0.0377 0.008 —1.00E-04 0.0156
rs7369998 A G 2.90E-06 -0.059 0.0126 —-0.0038 0.0157
rs76117960 C T 2.71E-06 0.0528 0.0113 0.0048 0.0228
rs994980 T C 3.83E-06 0.0375 0.0081 0.0055 0.0161
MIP-1a
rs10846742 A G 4.77E-06 —-0.0506 0.0111 —-0.0025 0.0324
rs117925145 G A 4.43E-06 0.1797 0.0391 0.0169 0.117
rs1510226 C T 1.27E-08 0.162 0.0285 —-0.036 0.1083
rs17496249 G A 2.58E-06 -0.0372 0.0079 0.0062 0.024
rs4135240 C T 6.84E-09 —-0.0486 0.0084 0.0065 0.0258
rs593467 A G 3.36E-06 —-0.0548 0.0118 -0.0117 0.0426
rs61733868 C T 1.02E-06 -0.1057 0.0216 —-0.005 0.0504
rs660240 C T 3.25E-10 0.0611 0.0097 0.004 0.0291
rs72844714 A C 3.88E-06 0.0559 0.0121 —-0.0046 0.0365
rs80087882 A G 1.17E-06 0.0609 0.0125 0.0058 0.0485
MIG
rs10938398 A G 1.19E-06 0.0389 0.008 0.004 0.0236
rs17042102 A G 5.71E-20 0.1103 0.0121 0.0124 0.0328
rs17496249 G A 2.58E-06 —-0.0372 0.0079 —-0.003 0.0234
rs56094641 G A 1.21E-08 0.0454 0.008 0.005 0.0236
rs593467 A G 3.36E-06 —0.0548 0.0118 -0.0112 0.0415
rs72844714 A C 3.88E-06 0.0559 0.0121 4.00E-04 0.0356
MCSF
rs10882816 T G 1.35E-07 —-0.0447 0.0085 —4.00E-04 0.031
rs12940636 C T 4.71E-06 —0.0381 0.0083 0.0031 0.0292
rs17042102 A G 5.71E=20 0.1103 0.0121 0.004 0.0399
rs17617337 T C 3.65E-09 —0.0561 0.0095 0.0037 0.0341
rs2680705 C T 6.70E-07 0.0486 0.0098 0.005 0.0366
rs56094641 G A 1.21E-08 0.0454 0.008 —2.00E-04 0.0287
rs61733868 C T 1.02E-06 —-0.1057 0.0216 0.0078 0.0602
rs660240 C T 3.25E-10 0.0611 0.0097 1.00E-04 0.0345
rs7369998 A G 2.90E-06 —-0.059 0.0126 0.002 0.029
MCP-3
117042102 A G 5.71E=20 0.1103 0.0121 0.0131 0.0618
rs17496249 G A 2.58E-06 —-0.0372 0.0079 —-0.0051 0.0431
MCP-1
1511722972 G T 4.94E-06 -0.0519 0.0114 0.0105 0.0252
rs11874705 G A 1.75E-06 0.0469 0.0098 -0.0012 0.0192
rs1652348 T C 2.48E-06 —-0.0367 0.0078 -0.0012 0.0155
rs17042102 A G 5.71E-20 0.1103 0.0121 0.012 0.0218
rs17496249 G A 2.58E-06 —-0.0372 0.0079 4.00E-04 0.0159
rs17617337 T C 3.65E-09 —-0.0561 0.0095 -0.0063 0.0187
rs2680705 C T 6.70E-07 0.0486 0.0098 —-0.0071 0.0203
rsb5730499 T C 1.83E-11 0.1058 0.0157 0.0168 0.0408
rs55949718 T C 1.46E-06 —-0.0685 0.0142 0.0017 0.0237
rsb93467 A G 3.36E-06 —-0.0548 0.0118 —-0.003 0.0279
rs7369998 A G 2.90E-06 —-0.059 0.0126 0.0054 0.0157
rs76117960 C T 2.71E-06 0.0528 0.0113 0.0071 0.0228
rs80087882 A G 1.17E-06 0.0609 0.0125 -0.0137 0.0323
rs8017852 A C 3.90E-06 —0.0554 0.012 0.0011 0.0228
r$994980 T C 3.83E-06 0.0375 0.0081 0.0054 0.0161
(Continued)
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IL-12p70
rs10459012 A C 1.49E-06 0.0458 0.0095 0.01 0.0231
rs10938398 A G 1.19E-06 0.0389 0.008 0.0018 0.0158
rs12477245 T C 4.43E-07 0.1192 0.0236 0.0136 0.0648
rs12940636 C T 4.71E-06 —0.0381 0.0083 0.0053 0.0161
rs1652348 T C 2.48E-06 —-0.0367 0.0078 —-0.0027 0.0155
rs17042102 A G 5.71E-20 0.1103 0.0121 0.0146 0.0218
rs17496249 G A 2.58E-06 -0.0372 0.0079 -0.0025 0.0159
rs17617337 T C 3.65E-09 —0.0561 0.0095 0.0069 0.0187
rs2980858 C T 3.04E-06 -0.04 0.0086 —-0.0016 0.0177
rs4135240 C T 6.84E-09 —-0.0486 0.0084 -0.0033 0.0169
rs56094641 G A 1.21E-08 0.0454 0.008 0.0081 0.0157
rs61733868 C T 1.02E-06 —-0.1057 0.0216 0.0022 0.0333
rs6922885 C T 2.41E-06 -0.0377 0.008 —-0.0065 0.0156
rs72844714 A C 3.88E-06 0.0559 0.0121 0.0039 0.024
rs7559452 G A 4.76E-06 0.0468 0.0102 —-0.0048 0.0184
rs8017852 A C 3.90E-06 —0.0554 0.012 —-0.0039 0.0228
rs994980 T C 3.83E-06 0.0375 0.0081 —9.00E-04 0.0161
IP-10
rs10459012 A C 1.49E-06 0.0458 0.0095 0.0059 0.035
rs11745324 A G 2.34E-08 —-0.0528 0.0095 0.0093 0.0273
1117925145 G A 4.43E-06 0.1797 0.0391 -0.0019 0.1112
rs12940636 C T 4.71E-06 —0.0381 0.0083 0.0065 0.024
rs17617337 T C 3.65E-09 —0.0561 0.0095 0.0033 0.028
rs2680705 C T 6.70E-07 0.0486 0.0098 -0.0029 0.0299
rs4135240 C T 6.84E-09 —-0.0486 0.0084 0.0025 0.0253
rs578065 G T 7.31E-07 0.0408 0.0082 0.0011 0.0247
rs593467 A G 3.36E-06 —0.0548 0.0118 0.0066 0.0417
rs73200714 A G 3.37E-06 —0.055 0.0118 —-0.0063 0.0486
rs7369998 A G 2.90E-06 -0.059 0.0126 —8.00E-04 0.0237
rs76117960 C T 2.71E-06 0.0528 0.0113 0.0094 0.0334
IL-18
rs10459012 A C 1.49E-06 0.0458 0.0095 -0.0074 0.0353
rs10846742 A G 4.77E-06 —-0.0506 0.0111 —-0.0035 0.0318
rs10882816 T G 1.35E-07 —-0.0447 0.0085 -0.0074 0.0255
rs11722972 G T 4.94E-06 -0.0519 0.0114 -0.0101 0.0376
rs1652348 T C 2.48E-06 —-0.0367 0.0078 -0.0029 0.0234
rs17496249 G A 2.58E-06 -0.0372 0.0079 0.0039 0.0236
r$56094641 G A 1.21E-08 0.0454 0.008 —-0.004 0.0238
1s7766436 T C 3.76E-06 0.04 0.0086 —4.00E-04 0.0282
rs9815816 C T 1.29E-06 0.0479 0.0099 0.0077 0.0293
IL-17
rs117925145 G A 4.43E-06 0.1797 0.0391 0.0264 0.076
rs1510226 C T 1.27E-08 0.162 0.0285 0.0288 0.0744
rs17042102 A G 5.71E-20 0.1103 0.0121 —-0.0101 0.0225
rs17617337 T C 3.65E-09 -0.0561 0.0095 —-0.0097 0.0193
r$2680705 C T 6.70E-07 0.0486 0.0098 —-0.004 0.0209
rs55730499 T C 1.83E-11 0.1058 0.0157 0.0205 0.0419
rs56094641 G A 1.21E-08 0.0454 0.008 0.0073 0.0162
rs600038 C T 3.68E-09 0.0569 0.0096 0.0084 0.019
rs660240 C T 3.25E-10 0.0611 0.0097 —-0.0028 0.0197
r$6922885 C T 2.41E-06 -0.0377 0.008 0.0063 0.0162
rs7369998 A G 2.90E-06 -0.059 0.0126 —-0.0023 0.0163
rs76117960 C T 2.71E-06 0.0528 0.0113 —-0.0037 0.0234
rs80087882 A G 1.17E-06 0.0609 0.0125 0.0088 0.0335
rs9815816 C T 1.29E-06 0.0479 0.0099 —-0.0074 0.02
rs994980 T C 3.83E-06 0.0375 0.0081 0.0041 0.0166
IL-13
rs10150022 G A 1.35E-06 —-0.0419 0.0087 9.00E-04 0.0287
rs12477245 T C 4.43E-07 0.1192 0.0236 -0.0165 0.0932
rs17496249 G A 2.58E-06 —-0.0372 0.0079 —-0.0032 0.0239
rs2980858 C T 3.04E-06 -0.04 0.0086 4.00E-04 0.0269
rs600038 C T 3.68E-09 0.0569 0.0096 0.0011 0.0281
rs660240 C T 3.25E-10 0.0611 0.0097 0.0056 0.0289
rs7369998 A G 2.90E-06 —-0.059 0.0126 0.0067 0.0242
rs80087882 A G 1.17E-06 0.0609 0.0125 —8.00E-04 0.0484
(Continued)
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IL-10
rs10459012 A C 1.49E-06 0.0458 0.0095 0.0068 0.0239
rs10846742 A G 4.77E-06 -0.0506 0.0111 -0.0021 0.0219
rs1652348 T C 2.48E-06 —-0.0367 0.0078 0.0044 0.016
rs17496249 G A 2.58E-06 -0.0372 0.0079 -0.0028 0.0164
rs55730499 T C 1.83E-11 0.1058 0.0157 0.0058 0.0417
rs660240 C T 3.25E-10 0.0611 0.0097 —-0.0082 0.0198
rs80087882 A G 1.17E-06 0.0609 0.0125 —0.0089 0.0338
rs9815816 C T 1.29E-06 0.0479 0.0099 —9.00E-04 0.02
rs994980 T C 3.83E-06 0.0375 0.0081 7.00E-04 0.0167
IL-8
rs10459012 A C 1.49E-06 0.0458 0.0095 —0.0026 0.0358
rs117925145 G A 4.43E-06 0.1797 - - 0.1168
rs2980858 C T 3.04E-06 -0.04 0.0086 0.0046 0.027
rs55730499 T C 1.83E-11 0.1058 0.0157 0.0087 0.0632
rs593467 A G 3.36E-06 -0.0548 0.0118 —0.004 0.0425
r$6922885 C T 2.41E-06 -0.0377 0.008 2.00E-04 0.0239
rs7766436 T C 3.76E-06 0.04 0.0086 —-0.0021 0.0285
IL-6
rs10846742 A G 4.77E-06 —0.0506 0.0111 —0.0083 0.0212
rs10938398 A G 1.19E-06 0.0389 0.008 —-0.0058 0.0158
rs12477245 T C 4.43E-07 0.1192 0.0236 —-0.0046 0.0645
rs12940636 C T 4.71E-06 —0.0381 0.0083 —0.0051 0.0162
rs1652348 T C 2.48E-06 -0.0367 0.0078 —-0.0047 0.0156
rs17042102 A G 5.71E-20 0.1103 0.0121 0.01 0.0219
rs17617337 T C 3.65E-09 —0.0561 0.0095 0.0062 0.0188
rs4135240 C T 6.84E-09 —0.0486 0.0084 -0.0029 0.017
rs55949718 T C 1.46E-06 —0.0685 0.0142 0.0069 0.0238
rs578065 G T 7.31E-07 0.0408 0.0082 —-0.0074 0.0167
rs72844714 A C 3.88E-06 0.0559 0.0121 0.0081 0.0241
rs76117960 C T 2.71E-06 0.0528 0.0113 0.006 0.0229
rs9815816 C T 1.29E-06 0.0479 0.0099 -0.0068 0.0194
IL1ra
rs10150022 G A 1.35E-06 —-0.0419 0.0087 0.0077 0.0284
rs10459012 A C 1.49E-06 0.0458 0.0095 0.0014 0.0352
rs10938398 A G 1.19E-06 0.0389 0.008 —0.0069 0.0238
rs11722972 G T 4.94E-06 —-0.0519 0.0114 0.009 0.0377
rs17042102 A G 5.71E-20 0.1103 0.0121 0.0086 0.0331
rs17617337 T C 3.65E-09 —0.0561 0.0095 —-0.0016 0.0282
rs4135240 C T 6.84E-09 —0.0486 0.0084 -0.0077 0.0255
rs55949718 T C 1.46E-06 —-0.0685 0.0142 -0.0095 0.036
rs6922885 C T 2.41E-06 —-0.0377 0.008 —0.0062 0.0236
rs7559452 G A 4.76E-06 0.0468 0.0102 0.0018 0.0279
rs9815816 C T 1.29E-06 0.0479 0.0099 —-0.0054 0.0293
IL-18
rs11745324 A G 2.34E-08 -0.0528 0.0095 -0.003 0.0219
rs117925145 G A 4.43E-06 0.1797 0.0391 0.0058 0.0879
rs12477245 T C 4.43E-07 0.1192 0.0236 -0.0206 0.0733
rs1652348 T C 2.48E-06 —0.0367 0.0078 0.0045 0.0186
rs17496249 G A 2.58E-06 —-0.0372 0.0079 0.0016 0.0187
rs17617337 T C 3.65E-09 —0.0561 0.0095 -0.0019 0.0223
rs56094641 G A 1.21E-08 0.0454 0.008 0.0041 0.0189
rs578065 G T 7.31E-07 0.0408 0.0082 0.0034 0.0197
rs61733868 C T 1.02E-06 -0.1057 0.0216 -0.0112 0.0396
rs7369998 A G 2.90E-06 —0.059 0.0126 —-0.0015 0.019
rs994980 T C 3.83E-06 0.0375 0.0081 2.00E-04 0.0192
HGF
rs10846742 A G 4.77E-06 —0.0506 0.0111 —0.001 0.0211
rs11722972 G T 4.94E-06 -0.0519 0.0114 -0.0031 0.0252
rs11745324 A G 2.34E-08 -0.0528 0.0095 0.0068 0.0184
rs12477245 T C 4.43E-07 0.1192 0.0236 0.0089 0.0638
rs1652348 T C 2.48E-06 -0.0367 0.0078 0.002 0.0155
rs17617337 T C 3.65E-09 —0.0561 0.0095 9.00E-04 0.0187
rs2680705 C T 6.70E-07 0.0486 0.0098 3.00E-04 0.0202
rs4135240 C T 6.84E-09 -0.0486 0.0084 —0.0083 0.0168
r$55949718 T C 1.46E-06 —0.0685 0.0142 —0.002 0.0236
rs578065 G T 7.31E-07 0.0408 0.0082 0.0021 0.0166
(Continued)
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rs61733868 C T 1.02E-06 -0.1057 0.0216 0.0078 0.0331
r$6922885 C T 2.41E-06 -0.0377 0.008 —-0.0048 0.0156
rs73200714 A G 3.37E-06 —0.055 0.0118 0.0091 0.0333
rs80087882 A G 1.17E-06 0.0609 0.0125 8.00E-04 0.0323
IL-9
rs10846742 A G 4.77E-06 —-0.0506 0.0111 -0.0062 0.0318
rs11745324 A G 2.34E-08 —-0.0528 0.0095 0.0086 0.0275
rs12940636 C T 4.71E-06 —0.0381 0.0083 0.001 0.0241
rs1652348 T C 2.48E-06 —-0.0367 0.0078 -0.0061 0.0234
rs2680705 C T 6.70E-07 0.0486 0.0098 0.0028 0.0302
rs2980858 C T 3.04E-06 -0.04 0.0086 —-0.0036 0.0267
rs4135240 C T 6.84E-09 —-0.0486 0.0084 0.0034 0.0255
rs61733868 C T 1.02E-06 —-0.1057 0.0216 0.0058 0.05
rs76117960 C T 2.71E-06 0.0528 0.0113 0.0063 0.0335
IL-7
rs10459012 A C 1.49E-06 0.0458 0.0095 0.0042 0.0365
rs10846742 A G 4.77E-06 —-0.0506 0.0111 -0.0054 0.0328
rs12940636 C T 4.71E-06 —0.0381 0.0083 -0.0054 0.0248
rs4135240 C T 6.84E-09 —-0.0486 0.0084 0.0028 0.0262
rs55730499 T C 1.83E-11 0.1058 0.0157 0.0074 0.0642
rs55949718 T C 1.46E-06 —-0.0685 0.0142 —5.00E-04 0.0371
IL-5
rs10150022 G A 1.35E-06 —-0.0419 0.0087 -0.0067 0.0296
rs10459012 A C 1.49E-06 0.0458 0.0095 0.0078 0.0366
rs10846742 A G 4.77E-06 -0.0506 0.0111 -0.0076 0.0332
rs10882816 T G 1.35E-07 —-0.0447 0.0085 0.0032 0.0266
rs10938398 A G 1.19E-06 0.0389 0.008 -0.0037 0.0248
rs17042102 A G 5.71E-20 0.1103 0.0121 0.0157 0.0342
rs55730499 T C 1.83E-11 0.1058 0.0157 -0.0032 0.0656
rs600038 C T 3.68E-09 0.0569 0.0096 —-0.0098 0.0288
rs61733868 C T 1.02E-06 -0.1057 0.0216 -0.0118 0.0519
rs7559452 G A 4.76E-06 0.0468 0.0102 -0.0031 0.029
rs76117960 C T 2.71E-06 0.0528 0.0113 -0.0094 0.0349
rs80087882 A G 1.17E-06 0.0609 0.0125 -0.005 0.0496
IL-4
rs10459012 A C 1.49E-06 0.0458 0.0095 0.0017 0.0234
rs10938398 A G 1.19E-06 0.0389 0.008 0.0053 0.0159
rs1510226 C T 1.27E-08 0.162 0.0285 0.0269 0.0728
rs1652348 T C 2.48E-06 -0.0367 0.0078 0.0027 0.0157
rs17042102 A G 5.71E-20 0.1103 0.0121 0.0019 0.022
rs17496249 G A 2.58E-06 -0.0372 0.0079 0.0026 0.0161
rs17617337 T C 3.65E-09 -0.0561 0.0095 —-0.0038 0.0189
1$2980858 C T 3.04E-06 -0.04 0.0086 —-0.0019 0.0179
rs35005436 C T 4.37E-06 0.0533 0.0116 —-0.0088 0.0257
1$55949718 T C 1.46E-06 -0.0685 0.0142 —-0.0038 0.0239
rs56094641 G A 1.21E-08 0.0454 0.008 —-0.0027 0.0159
rs578065 G T 7.31E-07 0.0408 0.0082 0.0067 0.0168
1$660240 C T 3.25E-10 0.0611 0.0097 -0.0077 0.0192
rs7559452 G A 4.76E-06 0.0468 0.0102 —-0.0036 0.0186
1s7766436 T C 3.76E-06 0.04 0.0086 -0.0017 0.0187
rs80087882 A G 1.17E-06 0.0609 0.0125 6.00E-04 0.0328
IL2rat
rs11745324 A G 2.34E-08 -0.0528 0.0095 0.007 0.0273
rs11874705 G A 1.75E-06 0.0469 0.0098 —-0.0058 0.0285
rs17496249 G A 2.58E-06 -0.0372 0.0079 —-0.0039 0.0235
rs55730499 T C 1.83E-11 0.1058 0.0157 —7.00E-04 0.0623
rs578065 G T 7.31E-07 0.0408 0.0082 0.0027 0.0247
rs593467 A G 3.36E-06 -0.0548 0.0118 —-0.0093 0.0418
r$660240 C T 3.25E-10 0.0611 0.0097 —-0.0037 0.0284
rs73200714 A G 3.37E-06 —0.055 0.0118 -0.0092 0.0487
rs8017852 A C 3.90E-06 —-0.0554 0.012 0.0019 0.0338
IL-2
rs10459012 A C 1.49E-06 0.0458 0.0095 0.0077 0.0361
rs10846742 A G 4.77E-06 —-0.0506 0.0111 0.0045 0.0326
rs11722972 G T 4.94E-06 -0.0519 0.0114 0.0075 0.0384
rs11874705 G A 1.75E-06 0.0469 0.0098 -0.0062 0.0292
rs1510226 C T 1.27E-08 0.162 0.0285 0.0337 0.1079
rs1652348 T C 2.48E-06 —-0.0367 0.0078 -0.0026 0.0239
(Continued)
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rs17042102 A G 5.71E-20 0.1103 0.0121 0.0155 0.0338
rs17496249 G A 2.58E-06 —-0.0372 0.0079 0.0012 0.0241
rs660240 C T 3.25E-10 0.0611 0.0097 -0.0082 0.0291
rs6922885 C T 2.41E-06 -0.0377 0.008 —5.00E-04 0.0241
rs76117960 C T 2.71E-06 0.0528 0.0113 —-0.0029 0.0342
rs80087882 A G 1.17E-06 0.0609 0.0125 0.0105 0.0488
rs9815816 C T 1.29E-06 0.0479 0.0099 4.00E-04 0.0298
IFN-vy
rs10938398 A G 1.19E-06 0.0389 0.008 0.003 0.0164
rs11745324 A G 2.34E-08 —-0.0528 0.0095 0.0026 0.0191
rs17042102 A G 5.71E-20 0.1103 0.0121 -0.0056 0.0226
rs17496249 G A 2.58E-06 -0.0372 0.0079 0.0019 0.0165
rs17617337 T C 3.65E-09 -0.0561 0.0095 5.00E-04 0.0194
r$2680705 C T 6.70E-07 0.0486 0.0098 0.0082 0.021
rs55949718 T C 1.46E-06 —-0.0685 0.0142 —-0.0064 0.0246
r$6922885 C T 2.41E-06 -0.0377 0.008 —-0.0067 0.0163
rs76117960 C T 2.71E-06 0.0528 0.0113 0.0046 0.0236
GROa
rs17042102 A G 5.71E-20 0.1103 0.0121 0.0126 0.0336
rs17496249 G A 2.58E-06 -0.0372 0.0079 —-0.0027 0.024
rs2680705 C T 6.70E-07 0.0486 0.0098 0.0079 0.0306
rs578065 G T 7.31E-07 0.0408 0.0082 4.00E-04 0.0253
rs7369998 A G 2.90E-06 —-0.059 0.0126 —0.0056 0.0242
rs9815816 C T 1.29E-06 0.0479 0.0099 0.0033 0.0297
rs994980 T C 3.83E-06 0.0375 0.0081 3.00E-04 0.0247
GCSF
rs10150022 G A 1.35E-06 -0.0419 0.0087 0.0077 0.0192
rs10882816 T G 1.35E-07 —-0.0447 0.0085 —-0.0066 0.0174
rs10938398 A G 1.19E-06 0.0389 0.008 —-0.0048 0.0161
rs17042102 A G 5.71E-20 0.1103 0.0121 —-0.0012 0.0222
rs17496249 G A 2.58E-06 -0.0372 0.0079 0.0056 0.0162
rs17617337 T C 3.65E-09 -0.0561 0.0095 —-0.0098 0.0191
rs2680705 C T 6.70E-07 0.0486 0.0098 —3.00E-04 0.0206
rs2980858 C T 3.04E-06 -0.04 0.0086 0.004 0.0181
rs56094641 G A 1.21E-08 0.0454 0.008 0.001 0.016
rs578065 G T 7.31E=07 0.0408 0.0082 —-0.0033 0.017
rs660240 C T 3.25E-10 0.0611 0.0097 -0.0079 0.0195
rs7369998 A G 2.90E-06 —-0.059 0.0126 —1.00E-04 0.016
rs7559452 G A 4.76E-06 0.0468 0.0102 0.0063 0.0188
rs994980 T C 3.83E-06 0.0375 0.0081 —-0.0039 0.0165
bFGF
rs10459012 A C 1.49E-06 0.0458 0.0095 9.00E-04 0.0242
rs117925145 G A 4.43E-06 0.1797 0.0391 -0.0114 0.0765
rs1510226 C T 1.27E-08 0.162 0.0285 0.0215 0.074
rs17042102 A G 5.71E-20 0.1103 0.0121 -0.0026 0.0227
rs593467 A G 3.36E-06 —-0.0548 0.0118 —0.0059 0.029
rs61733868 C T 1.02E-06 —-0.1057 0.0216 -0.0142 0.0349
rs7369998 A G 2.90E-06 —-0.059 0.0126 0.003 0.0164
rs7559452 G A 4.76E-06 0.0468 0.0102 —0.0061 0.0192
Eotaxin
rs10150022 G A 1.35E-06 -0.0419 0.0087 -0.0082 0.019
rs11745324 A G 2.34E-08 —-0.0528 0.0095 0.0081 0.0186
rs117925145 G A 4.43E-06 0.1797 0.0391 —-0.0089 0.0725
rs12940636 C T 4.71E-06 —0.0381 0.0083 0.0044 0.0162
rs17042102 A G 5.71E-20 0.1103 0.0121 —-0.0035 0.0219
rs17617337 T C 3.65E-09 —0.0561 0.0095 0.0063 0.0188
rs55730499 T C 1.83E-11 0.1058 0.0157 0.0076 0.0409
rsb5949718 T C 1.46E-06 —-0.0685 0.0142 -0.0017 0.0239
rsb93467 A G 3.36E-06 —0.0548 0.0118 -0.0109 0.0281
rs61733868 C T 1.02E-06 -0.1057 0.0216 0.0055 0.0335
rs73200714 A G 3.37E-06 —-0.055 0.0118 -0.0097 0.0336
rs76117960 C T 2.71E-06 0.0528 0.0113 0.0034 0.023
159815816 C T 1.29E-06 0.0479 0.0099 —-0.0047 0.0194
rs994980 T C 3.83E-06 0.0375 0.0081 0.004 0.0162

GROa = growth-regulated oncogene, HGF = hepatocyte growth factor, IFN-y = interferon gamma, IL = interleukin, IP-10 = interferon-gamma-induced protein 10, MCP-1 = monocyte chemotactic
protein-1, MIF = macrophage migration inhibitory factor, MIP-1a = macrophage inflammatory protein-1c, MIP-1@ = macrophage inflammatory protein-1f3, PDGF-BB = platelet-derived growth factor
BB, RANTES = regulated on activation, normal T cell expressed and secreted, SCF = stem cell factor, SDF-1a. = stromal cell-derived factor-1 alpha, TNF-o. = tumor necrosis factor alpha, TNF-3 = tumor
necrosis factor beta, TRAIL = tumor necrosis factor-related apoptosis-inducing ligand, VEGF = vascular endothelial growth factor.
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Category Exposures nSNP  Method

Chemokines
MIP1B 16 Inverse variance weighted
Eotaxin 16 Inverse variance weighted
MCP1 13 Inverse variance weighted
MIG 14 Inverse variance weighted
IP10 8 Inverse variance weighted
CTACK 9 Inverse variance weighted
RANTES 9 Inverse variance weighted
MIP1a 8 Inverse variance weighted
GROa 10 Inverse variance weighted
SDF1a 9 Inverse variance weighted
MCP3 3 Inverse variance weighted

Growth factors
SCGFB 13 Inverse variance weighted
PDGFbb 13 Inverse variance weighted
SCF 8 Inverse variance weighted
GCSF 8 Inverse variance weighted
VEGF 10 Inverse variance weighted
HGF 7 Inverse variance weighted
MCSF 8 Inverse variance weighted
BNGF 8 Inverse variance weighted
bFGF 4 Inverse variance weighted

Interleukins
IL-12p70 10 Inverse variance weighted
IL-18 14 Inverse variance weighted
IL-16 10 Inverse variance weighted
IL-17 8 Inverse variance weighted
IL-13 8 Inverse variance weighted
IL-10 10 Inverse variance weighted
IL-8 4 Inverse variance weighted
IL-6 4 Inverse variance weighted
IL1ra 7 Inverse variance weighted
IL-1B 5 Inverse variance weighted
IL-9 5 Inverse variance weighted
IL-7 10 Inverse variance weighted
IL-5 5 Inverse variance weighted
IL-4 8 Inverse variance weighted
IL2ra 6 Inverse variance weighted
IL-2 9 Inverse variance weighted

Other
TRAIL 15 Inverse variance weighted
TNFB 4 Inverse variance weighted
TNFa 4 Inverse variance weighted
MIF 4 Inverse variance weighted
IFN-y 9 Inverse variance weighted

P<0.05 was considered statistically significant 08 09

-i-}-;-e---i-{-{-}-;-}-{-i-{-H—-;-}-;-H--..-J-}-i-}-;-}-{-}-;---H-.;..}-}-;-I-}-}-;-;--

OR(95%CI)

1.028
1.004
1.004
1.015
1.042
1.032
1.052
1.004
1.018
1.049
0.997

0.999
0.996
0.979
1.010
1.004
1.002
0.972
0.964
0.962

1.001
1.014
1.001
0.974
1.013
1.014
0.997
0.996
0.955
1.004
0.976
1.022
1.008
1.008
0.987
0.962

0.992
1.018
0.996
0.914
—-e—i 1.027

1 14

protective factor risk factor

(1.001 to 1.054)
(0.965 to 1.043)
(0.961 to 1.049)
(0.971 to 1.061>
(0.994 to 1.091>
(0.995 to 1.069>
(1.005 to 1.099)
(0.955 to 1.056>
(0.992 to 1.044)
(0.971 to 1.132)
(0.941 to 1.055)

(0.965 to 1.034)
(0.950 to 1.042)
(0.911 to 1.051)
(0.951t0 1.071)
(0.977 to 1.031)
(0.945 to 1.062)
(0.940 to 1.005)
(0.902 to 1.029)
(0.827 to 1.118)

(0.967 to 1.035)
(0.986 to 1.042>
(0.973 to 1.029)
(0.896 to 1.057>
(0.984 to 1.043)
(0.960 to 1.070>
(0.947 to 1.048)
(0.922 to 1.075)
(0.901 to 1.011)
(0.911 to 1.105)
(0.909 to 1.047)
(0.988 to 1.056)
(0.952 to 1.067)
(0.933 to 1.089)
(0.946 to 1.030)
(0.924 to 1.002>

(0.964 to 1.019)
(0.987 to 1.049)
(0.929 to 1.068)
(0.855 t0 0.977)
(0.967 to 1.089)

p.val

0.035
0.857
0.843
0.515
0.083
0.084
0.026
0.868
0.158
0.229
0.908

0.935
0.848
0.552
0.754
0.766
0.939
0.099
0.274
0.617

0.969
0.321
0.967
0.529
0.376
0.617
0.898
0.924
0.115
0.937
0.495
0.206
0.783
0.832
0.56

0.064

0.557
0.242
0.913
0.009
0.383

MR.PRESSO.Global.Test.pval

0.815
0.444
0.582
0.062
0.551
0.772
0.426
0.937
0.774
0.888

0.292
0.223
0.204
0.978
0.693
0.934
0.548
0.098
0.161

0.672
0.711
0.968
0.178
0.932
0.162
0.975
0.972
0.346
0.392
0.219
0.887
0.971
0.087
0.318
0.975

0.332
0.284

0.803
0.863

Figure 2. Association of systemic inflammatory regulators with HF using Mendelian randomization (SNPs up to P < 5 x 10-5). Odds ratios (OR) and 95% con-
fidence intervals (Cl) represent changes in HF odds ratios with each 1-SD increase in systemic inflammatory regulatory levels. Cl = confidence intervals, HF =

heart failure, OR = odds ratios, SNPs = single nucleotide polymorphisms.

Fourth, our study included only participants of European
ancestry, which may limit the generalizability of our results to
other ethnicities. Finally, while we employed MR-Egger and
MR-PRESSO to address pleiotropy, residual confounding from
undiscovered biological pathways cannot be entirely excluded,
particularly for instruments selected under relaxed significance

thresholds.
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Category Outcomes
Chemokines
MIP1B
Eotaxin
MCP1
MIG
IP10
CTACK
RANTES
MIP1a
GROa
SDF1a
MCP3a
Growth factors
SCGFB
PDGFbb
SCF
GCSF
VEGF
HGF
MCSF
BNGF
bFGF
Interleukins
IL-12p70
IL-18
IL-16
IL-17
IL-13
IL-10
IL-8
IL-6
IL1ra
IL-1B
IL-9
IL-7
IL-5
IL-4
IL2ra
IL-2
Other
TRAIL
TNFB
TNFa
MIF
IFN-y

Method

Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted

Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted

Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted

Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted
Inverse variance weighted

P<0.05 was considered statistically significant

nSNP Beta(95%Cl)
13 rou 0.051 (-0.167 to 0.270)
14 w1 0,012 (-0.201t0 0.177)
15 | 0021 (-0.161 to 0.204)
6 —e— | 0.104 (-0.292 to 0.499)
12 e« | -0.027 (-0.356 to 0.303)
10 =t § -0.049 (-0.450 t0 0.352)
5 —e— | -0.017 (-0.534 to 0.500)
10 e~ | -0.008 (-0.382to0 0.366)
7 —e— | 0.089 (-0.273 to 0.452)
10 ror -0.004 (-0.247 to 0.239)
2 ——e— 0122 (-0.866 t0 1.110)
9 e | 0.095 (-0.246 to 0.435)
14 ro -0.016 (-0.206 to 0.174)
18 W -0.036 (-0.2151t00.142)
14 w1 0017 (-0.199 to 0.166)
14 v | 0.014 (-0.190 to 0.217)
14 v | 0.008 (-0.201t00.218)
9 =0 -0.007 (-0.372 to 0.358)
8 —e— | 0.059 (-0.349 to 0.467)
8 e~ | 0.059 (-0.349 to 0.467)
17 W 0.055 (-0.120 to 0.229)
9 —o—t 0.036 (-0.377 to 0.449)
9 —e— | 0.036 (-0.359 t0 0.432)
15 W | 0.027 (-0.152 0 0.207)
8 e | -0.012 (-0.407 to 0.384)
9 ot -0.018 (-0.296 to 0.260)
7 —e— | -0.015 (-0.519t0 0.488)
13 1 0018 (-0.178t00.213)
1 Fe- | 0.029 (-0.285to 0.343)
11 Fe4 | 0.026 (-0.232100.284)
9 o 0.008 (-0.372 to 0.387)
6 —e— | 0.047 (-0.444 to 0.539)
12 re+ 1 0.026 (-0.289 to 0.340)
16 w1 0.005 (-0.177 to 0.187)
9 i § -0.011 (-0.403 to 0.381)
13 e+ | 0028 (-0.283 t0 0.340)
14 | 0.019 (-0.199 to 0.238)
2 h———o——{a -0.057 (-1.341 to 1.228)
10 ~e= | 0.003 (-0.379 0 0.384)
5 —e— | -0.086 (-0.662 10 0.491)
9 ve4 | 0.021 (-0.207 to 0.248)
451 0 115

protective factor risk factor

p.val

0.645
0.898
0.82

0.608
0.875
0.81

0.949
0.966
0.63

0.975
0.809

0.587
0.869
0.69

0.857
0.895
0.938
0.968
0.778
0.778

0.54

0.865
0.858
0.765
0.953
0.899
0.952
0.861
0.856
0.846
0.969
0.851
0.874
0.957
0.956
0.86

0.863
0.931
0.989
0.771
0.859

MR.PRESSO0.Global.Test.pval

0.126
0.325
0.33

0.817
0.814
0.699
0.353
0.172
0.752
0.288
0.952

0.215
0.764
0.775
0.487
0.801
0.649
0.921
0.448
0.448

0.937
0.604
0.255
0.697
0.662
0.657
0.762
0.622
0.138
0.391
0.505
0.627
0.78

0.674
0.05

0.955

0.193
0.595
0.937
0.019
0.432

Figure 3. Association of HF with systemic inflammatory regulators studied using Mendelian randomization. Beta and 95% confidence intervals (Cls) indicate

changes in SD per log probability increase in inflammatory regulators in HF. Cl = confidence intervals, HF = heart failure.
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